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Abstract 


In the present research thesis, we have obtained various and _ interesting 
mathematical connections with the Ramanujan’s numbers 1728, 1729, 728, 729, the 
Ramanujan’s class invariant and some sectors of Particle Physics, String Theory and 
Supersymmetry Breaking 
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‘Ramanujan—Hardy number 1729 


**Famous British mathematician G. H. 
Hardy visited the hospital to see 
RUE eo eee la nae 
He said that he had ridden in taxi cab 
number 1729 and remarked that the 
number seemed to me rather a dull one, 
and that I hoped it was not an 
unfavorable. "No," Ramanujan replied, 
"it is a very interesting number; it is the 
smallest number expressible as the sum of 
two cubes in two different ways." 





From: 


https://www.slideshare.net/SSridhar2/talk-on-ramanujan 


From: 


Ramanujan’s Astonishing Knowledge of 1729 - Published May 12, 2016 - 
https://thatsmaths.com/2016/05/12/ramanujans-astonishing-knowledge-of-1729/ 
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Page from Ramanujan’s Lost Notebook. Image credit: Trinity College Cambridge. 
Reproduced from Ono, 2015.] 


We note the fundamental expressions: 

9° +10°=12°+1; 729+ 1000 = 1728 +1 

6+8°=9—1; 2164+512=729-1 

135° + 138° = 172° — 1 = 5088447; (5088447)"* = 1,62024537.... 
(5088447)'"! = 1,645665103...;  (5088447)'”? = 1,673219209... 
5088447 / 1729 = 2943; 


83802° + 1 = 588522607645609; 588522607645609 / 1729 = 340383231721 
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From: https://www.scienceandnonduality.com/article/the-secrets-of-ramanujans- 
garden 


We have: 8J +3 and 64J?— 24] +9 

For J = 1, 3, 30, 165, 20010 we have: 

8J+3=11; 83+3=27; 8J+3=243; 83+3= 1323; 83 +3 = 160083: 
11; 27; 27 * 3° =243; 27* 7° = 1323; 27* 77° = 160083: 

643° — 243 +9=49; 643° — 243 + 9 = 64*9 — 24*3 +9 = 576-72 4+9=513;: 


64J° — 24] + 9 = 64*900 — 24*30 + 9 = 57600 — 720 + 9 = 56889: 
A 


64J° — 24] + 9 = 64*27225 — 24*165 + 9 = 1742400 — 3960 + 9 = 1738449: 
64)° — 243 + 9 = 64*400400100 — 24*20010 + 9 = 25625606400 — 480240 + 9 = 
= 25625126169: 


Note that 64J° — 24] + 9 if set equal to zero, can be considered a quadratic equation. 
The quadratic formula for the roots of the general quadratic equation 1s: 


b+ 4/b? — dac 
2a 


ul —« 
Wehave: 64)°—243+9 =0 
24+ 7576 — 2304 — 244 V¥—1728 24 V¥—1728 24 /-1728 


128 128 ~ 128 128’ 128 128 ’ 
3 ~-1728 3 —1728 


set ang ag agg) 1 = 0512259526 x2 = —0,137259526; 


We observe that the algebraic sum of the roots is: x; + xX; = 0,375 and that: 


1 
0375 1,63299316185... 


Note that (25625126169)"* = 2948,1891086..... value very near to the following 
charmonium particle: 








n&1S) 2983.4+0.5 











77 =49: 27*19 =513: 27* 7° * 43 =27 * 49 * 43 = 56889: 
27 * 317 * 67 = 1738449: 27 * 24137 * 163 = 25625126169: 
For J = 1, 3, 30, 165, 20010 we have also: 


‘2/647? 24) +9 — (16) -3)=t 


‘/2ve4—2449 - (16-3) = 927-13 =1 
6 
‘l2V64-9—24°349 —(16-3-3) = l2V513 - 4 - 


1 45,299006611624498183420108841677— 45 = 


= 0,81773665470181306492092503966592, 
Or: 


6 
!9./64- 900 — 24-30 +9 — (16:30 —3) = 256889 — 477 = 
°/4.77,02830104722298331495639065536— 477 = 


= 0,55203559829918124633667279829108; 


6 
2 1738449 — 2637 = 0,41514887896093143232307651326475 
6 
1225625126169 — 320157 = 0,18656426483645848306470281669354 


The sum of the results 1s: 


2.971485396798384226645377 16791529 


2,971485396 


The difference is: 


Result: 


—0.97148539679838422664537716791529 


— 0,971485396 
The algebraic sum between the two results is: 2 
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10° (1/ * 2,971485396) = 945,853178.... very near to the mass of proton 
938,27231(28) 


And, for J = 1, 3, 30, 165, 20010 


3 = yaa +f 642 — 24) +9-8) +6= 
fe +3+ [2 64]? —24) 49-8) +6= 


3,316624790355399849 1 149327366707 + 3,4641016151377545870548926830117 = 
= 6,780726405493 1544361698254196824 


Z 
V27 + l2V64-9—72 +9 — 24+ 6 = 


V27 + °/27,299006611624498183420108841677 = 


= 10,420997550710379532279250221154 


Z 
V240+3+ 257600 —720+9—-—2404+6= 


31,177822266323734711257872601252 


Z 
V13204+3+ 2 64-1652 —24-165+9—1320+6= 


= 72,746204291996970561556523525202 


2 
V¥160083 + 2 64 - 200104 — 24: 20010+9-—8-20010+6= 


800,207473 1495 161585332569660333 1 


The sum of the results 1s: 


Result: 


921.3332236640403977745 204378006004 


921,333223664... an approximation to the mass of the proton 938,2723 1(28) 
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and (921,333223664)'"* = 1,628336104.... 


The difference 1s: 


Result: 


—907.7717708530540889021807869612356 
—907,771770853 and -(907,771770853)""" = - 1,62661228... 
The difference between the two results 1s: 13,561452811. This value is a good 


approximation of the energy spectrum of the hydrogen atom which is discrete, and 
the fundamental level 1s: 





BE, = —"™* = 13.6 eV 
9 
Now, from: 
8 | 
(/8) +3 dc 2./64]/2 —24/+9-8]/+6 
We have: 


3V3 = 5,1961524227066318805823390245176 


R® = 5,1961524227066318805823390245176 / 
6,780726405493 1544361698254196824 = 0,76631206; 


R® = 5,1961524227066318805823390245176 / 
10,4209975507 10379532279250221154 = 0,498623323; 


R® = 5,19615242270663 18805823390245176 / 
31,177822266323734711257872601252 = 0,166661814; 


R® = 5,1961524227066318805823390245176 / 
72,74620429 1996970561556523525202 = 0,0714285023; 


R® = 5,1961524227066318805823390245176 / 
800,207473 1495 1615853325696603331 = 0,00649350649; 


R = 0,9566085908243600406 1727328369768 


R = 0,89048942 173962161448423500735182 

R = 0,74183277566207698599349771995781 

R = 0,6441375 108096552299 | 175648552217 

R = 0,43192984468327433334089 152205382 

1/ R° = 1,30495140582806435279121 14550305 

1/ R° = 2,00552191177788 1276524243 1309215 

1/ R° = 6,0001747010865968373535 16384983 1 

1/ R° = 14,00001354921311292845069215458 

1/ R° = 154,00000008316000004490640002425 

Note that from 64J°— 243 +9 we have that (64 * 24 *9)/8 = 13824/8 = 1728 
And 154-14+6-2+4 1,30 = 145,3; (145,3 * 12) —16=1727,6 
154 —- 14-6-2-1,30 = 130,7 

1544+ 144+64+241,30=177,3; (177,3 * 10) — 48 = 1725; 

And 


0,9566085908243600406 1727328369768 + 
0,89048942 173962 161448423500735182 + 
0,74183277566207698599349771995781 + 
0,6441375 1080965522991 175648552217 + 
0,43 192984468327433334089 152205382 


3,664998 14 


Result: 


3.664998 1437189882043476540185833 


(0.9566085908243600406 1727328369768 + 
0.89048942 173962 161448423500735182 + 
0.74183277566207698599349771995781 + 
0.6441375 1080965522991 175648552217 + 

0.43 192984468327433334089 152205382) *(Pi/7) 


Result: 


1.6448473205325432233594072969452. .. 


130,7 + 3,66499814 = 134,36499814; (134,36499814 * 13) — 18 = 1728,74497582 


(0,76631206 + 0,498623323 + 0,166661814 + 0,0714285023 + 0,00649350649) = 
= 1,5095 1920579; 
1 / 1,50951920579 = 0,66246258.... 


(0.76631206 + 0.498623323 + 0.166661814 + 0.0714285023 + 
0.00649350649)*sqrt((1.085)“18)) 


Input interpretation: 


(0.76631206 + 0.498623323 + 0.166661814 + 0.0714285023 + 0.00649350649) 
¥ 1.08518 


Result: 


3.14562021156455784171215191839771484375 
that is a good approximation to 7 


—- 187 +34 ‘f2 64/2 — 24+ 9-8] +6 


For J =3 


i 
— 27 + |2V64-9—-7249—-244+6= 


128 
3V3 - G4 7 V27 + °/27,299006611624498183420108841677 = 


10,3923048454 = 10,4209975507 


128 10,392304845413263761164678049035 
— -3V3:—— = TSF 1,6539866862 


1 , ; 
a V27 + ./27,299006611624498183420108841677 = 


10 


_ 10,420997550710379532279250221154 


= 1658553272144 
27 


1,6539866862 ~ 1,658553272144 


The mean 1s: 1,656269979172 


This result 1,656269 is very near to the fourteenth root of Ramanujan’s class 
invariant 1164,2696 that is 1,65578..., value very near to the mass of proton. 


We have further, for J = 1, 3, 30, 165, 20010: 


: ee = 06382847 
; a= . 
: tee 3=1 

3 2 


142-30 =3 

3 = 
Lae 165 =7 

3 3 7 

: eae 20010 = 77 

3 3 7 


1434+7+477=88; (88 * 16)? = 1,621462255... (88 * 12)'"* = 1,6442808... 


1 
3 
1 


The sum of the results 1s: 


(1408)? = 1,621462255... (1056)""* = 1,6442808... 


We have also the following two equations: 
11 


t*—14t-3=0; where t, = 14,2111025509; t, = -0,2111025509; 
t*—26t-—11=0; where t, = 26,4164078649; t, = -0,4164078649; 

we note that the algebraic sum of the two roots is: 14 and 26, where 26 — 14 = 12 
and (12)'° = 1,64375182951.... 


The various results highlighted in blue are good approximations to the electric charge 
of positron and to the mass of proton. 


From: (http://www.sns.ias.edu/pitp2/2007files/Lecture%20Notes- 
Problems/Witten_Threedimegravity.pdf) 


Let us give an example. If k = I, the partition function is simply the J-function itself, 
SO 


Z(q) =q' + 196884q +... 


The number of black hole primaries of mass 2 is therefore 196883. The black hole 
entropy is therefore log(196883)=12.19... The classical entropy of a black hole with 
k=I and mass 2 is 4m=12.57... So we are off by just a few percent. 


We note that the value that we have obtained 12 is a very good approximation of the 
value 12,19... that is the black hole entropy obtained from log(196883) 


In conclusion, we have the following equation: 


myn myn 


e6+6e 6— 
6V3 


(2,47663227 1096423301 1331665943154 + 2,42264468 166029 1828734555465928 1) 
/ 10,3923048454 13263761 164678049035 


The result 1s: 
0.471433 1445847698 1824900736072 79727382501620809888042 14746 
0,47143314458476... 


Bene ieee Os ono = 1,602288860133 


ee & +6e % )/6V3 — 1 602288860133 
12 


value 1,602288 very near to the electric charge of positron. 


We have calculate the following integral: 


Pi43/18 * integrate sqrt(((1/((2.47663227 1096423301 1331665943154 + 
2.42264468 166029 1828734555465928 1)/10.392304845413263761 164678049035))) 


xX 
| ; 
r l 
= | x dx 
18 | 24766322 7109642330 1133 1665043 15442 42264468 1660201828 7345554650281 
= \ 10.392304845413263761164678040035 
Result: 


1.6725372445 167463037334360871954 x"* 


Indefinite integral assuming all variables are real: 
rant 


0.66901489780669852149337443487817 x°* = const 
The result 1,67253724 is very near to the value of the mass of proton. 


From: “SQUARE SERIES GENERATING FUNCTION TRANSFORMATIONS” 
MAXIE D. SCHMIDT - https://arxiv.org/abs/1609.02803v2 


Corollary 4.7 (Special Values of Ramanujan’s y-Function). For any k € R*, the variant of 
the Ramanujan p-function, p (e**) = es ie has the integral representation 


7. co ,—t?/2 eo (c?* — cos ( V2nkt) | , a 
ele)at+ eR - *@ 


Moreover, the special values of this function corresponding to the particular cases of k € 
{1,2,3,5} in (33) have the respective integral representations 






































Sait _ ere Pr aeste H dt (34) 
(7) Jo V2n | 2e2" cos (V/2rt) | 

mils V/2+2 _ [- ef /2 |S SSS ( i — cos (2./xt)) | dt 

D (7) 2 - «| ~3eta cos (2,/7t) + 1 

a VV3+1 _ = [ i = |e 4e*™ (e®" — cos (/6rt)) | - 

. (7) 2N/43°/° l — QeSt cos | (./6zrt) +1 - 

me V5+2V5 _ en = de® (€!°* — cos (/10zt)) | 7 

T(q) ov — 2e!% cos(V10rt) +1} 


From the first of (34): 





1/4 io f e-t?/2 | Ae (e2m _ cos(V2nt)) 
o wvV2m le4™ —2e2" cos(V2zt) +1 


we have: 


3 mV2 4,44288293815 
(=) = —_ = = 12254167025 


7 P (;) ~3,625609908 


m'/* — 1,3313353638 | 108643481 
r(3) ~ 1,2254167025 - 
4 


For the integral, we have calculate as follows: 


integrate [(2.7182840.89)/(sqrt6.283 185307) |[4e%3.14159265 * (e46.283185307 - 
cos((sqrt6.283 185307) 1.33416))|/[e%12.56637 - 2e%6.283 185307 
(cos(sqrt6.283 185307) 1.33416))+1]x 


Indefinite integral: 


f 2.718280:89 [4 e3-14159265 [26289185307 _ cos|  6.283185307 1.33416}}} x 


y 6.283185307 [eames — (2 p283185307) [cos| 6.283185307 1.33416 + 1 


dx = 0.0837798 x" 


Plot of the integral: 


¥ 


\ 0.12 | i 


0.10 | / 
\ 0.08 | / 
| (x from =-1.2 to 1.2) 


0.06 | 
0.04 | 
— 0.02 | 
Ma | 


Lo O.5 O.5 Lo 


Alternate form assuming x is real: 
0.0837798 x° +0 
Thence: 1 + 0.0837798 = 1.0837798 


and: 
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integrate [(2.7182840.89)/(sqrt6.283 185307) ][4e%3.14159265 * (e%6.283185307 - 
cos((sqrt6.283 185307)1.33416))]/[e*12.56637 - 2e%6.283185307 
(cos(sqrt6.283 185307)1.33416))+1] x, [0, 1] 


Definite integral: 


my 2.718288? (4 09 14159265 | 96285185307 _ cos|  6,283185307 1.33416}}] x 
0 6.283185307 (e1756597 _ (2 ¢6283185307) (cos/4/ 6.283185307 } 1.33416) + 1] 


ax= 0.083/7798 


Visual representation of the integral: 






0.15 | 
0.10 | 


0.05 | 


Open code 


Riemann sums: 
left sum 0.0837798 - 9982778 _ 9 9837798 - 2983778 , o((+)") 


(assuming subintervals of equal length) 


Indefinite integral: 


f 2.718280:89 [4 3 14159268 26.288185307 : cos| 6.283185307 1.33416}}] x 


1 


J 6283185307 eu _(2 e6-283185307) [cos{ y 6983185307 ) 1.33416) . r 
dx = 0.0837798 x* nt 


Thence: 1 + 0.0837798 = 1.0837798 


With regard the integral, from 0 to 0,58438 fort = 2, where 
(2.71828%2)/(sqrt6.283 185307) = 2,94780 for t=2, we have: 


integrate (2.94780)[4e%3.14159265 * (e%6.283185307 - 
cos((sqrt6.283 185307)2))|/[e*12.56637 - 2e%6.283185307 
(cos(sqrt6.283185307)2))+1] x, [0,0.58438] 
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psn 23004. 207 nf STE 2) 
i SY 
Jo ¢12.56637 _ (9 6283185307) [cos{ V 6.283185307 | 2} +1 


0.0864364 


Thence, | + 0,0864364 = 1,0864364; 1,08643481 = 1,0864364. 


In conclusion, the value of this, defined by us, "New Ramanujan’s Constant" is 
1.08643. 


In this and others our papers, we have used 1,08643 as a new “Ramanujan’s 
constant” and we can see as this constant is fundamental for some results that we 
have obtained in various equations analyzed and developed. 


Search for pair production of higgsinos in final 
states with at least three b-tagged jets in 
Vs = 13 TeV pp collisions using the 
ATLAS detector 


The ATLAS Collaboration 
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A search for pair production of the supersymmetric partners of the Higgs boson (higgsinos H) 
in gauge-mediated scenarios is reported. Each higgsino is assumed to decay to a Higgs boson 
and a gravitino. Two complementary analyses, targeting high- and low-mass signals, are 
performed to maximize sensitivity. The two analyses utilize LHC pp collision data at a 
center-of-mass energy V/s = 13 TeV, the former with an integrated luminosity of 36.1 fb7! 
and the latter with 24.3 fb7!, collected with the ATLAS detector in 2015 and 2016. The 
search is performed in events containing missing transverse momentum and several energetic 
jets, at least three of which must be identified as b-quark jets. No significant excess is found 
above the predicted background. Limits on the cross-section are set as a function of the mass 
of the H in simplified models assuming production via mass-degenerate higgsinos decaying 
to a Higgs boson and a gravitino. Higgsinos with masses between 130 and 230 GeV and 
between 290 and 880 GeV are excluded at the 95% confidence level. Interpretations of the 
limits in terms of the branching ratio of the higgsino to a Z boson or a Higgs boson are also 
presented, and a 45% branching ratio to a Higgs boson is excluded for mg ~ 400 GeV. 


The signal region (SR) is defined by the requirement 








op mist —120GeV\" (m3! — 110 GeV” 
X se eee 6, 
- 0.1 x med 0. 1x msl 
where 0.1 x m/©*4 and 0.1 x _— represent the approximate mass resolution of the leading and subleading 


2j 
Higgs boson candidates, jeeps diay The central values for the masses of the Higgs boson candidates 


of 120 GeV and 110 GeV, as well as the value of the Ber cut, were optimized using the data-driven 
background model described in Section 6.2.2 and simulated signal events. 


For m““=130 and m= 127 





(= - =) | 110 } 


13 12.7 


1Lo43e7... 
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To derive the background model and estimate uncertainties in the background prediction, the following 
regions in the mass plane of the leading and subleading py Higgs boson candidates are defined: control 
region (CR), validation region 1 (WR1) and validation region 2 (VR2), using the variables 

























= = (my — 126.0 GeV)? + (m3 — 115.5 GeV)2, 
jad _ 9¢ 2 [ppsubl _ 98 Gey \? 
yVRI _ My; 96 GeV : my; 88 GeV | 
Ath _ | . lead | ,subl : 
0.1 x My; 0.1 x my; 
| (med 149 GeV\~ — [m*! — 137 GeV \” 

XVR2 = [po } i. a’ 

= 0.1 x mga 0.1 x myn 


All regions satisfy the same selection criteria as those for the SR, except for the requirement on A cg The 
control region is defined by e < 55 GeV and excludes the SR, A= > 1.6. The two validation regions 
are defined by functional forms similar to that of the SR but are displaced towards lower and higher Higgs 
boson candidate masses satisfying § dae < 1.4 and Phage < 1.25, respectively. The CR center (126,115) 
was set so that the means of the Higgs candidates’ mass distributions in the control region are equal to 
those in the signal region. The VR definitions were optimized to be similar to the SR while retaining 
sufficient statistical precision to test the background model. The CR and VRs are defined in both the 2-tag 
and 4-tag samples. Figure 5 shows the distributions of mes versus my for the 2-tag and the 4-tag data 
after the event selection with the region definitions superimposed. 


Search for electroweak production of supersymmetric states In scenarios 
with compressed mass spectra at ,/s =13 TeV with the ATLAS detector 


M. Aaboud et al.” 
(ATLAS Collaboration) 


® (Received 21 December 2017; published 27 March 2018) 


A search for electroweak production of supersymmetric particles in scenarios with compressed mass 
spectra in final states with two low-momentum leptons and missing transverse momentum is presented. 
This search uses proton-proton collision data recorded by the ATLAS detector at the Large Hadron Collider 
in 2015-2016, corresponding to 36.1 fb! of integrated luminosity at ,/s = 13 TeV. Events with same- 
flavor pairs of electrons or muons with opposite electric charge are selected. The data are found to be 
consistent with the Standard Model prediction. Results are interpreted using simplified models of R-parity- 
conserving supersymmetry in which there is a small mass difference between the masses of the produced 
supersymmetric particles and the lightest neutralino. Exclusion limits at 95% confidence level are set on 
next-to-lightest neutralino masses of up to 145 GeV for Higgsino production and 175 GeV for wino 
production, and slepton masses of up to 190 GeV for pair production of sleptons. In the compressed mass 
regime, the exclusion limits extend down to mass splittings of 2.5 GeV for Higgsino production, 2 GeV for 
wino production, and | GeV for slepton production. The results are also interpreted in the context of a 
radiatively-driven natural supersymmetry model with nonuniversal Higgs boson masses. 
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For m““=160 and m= 157,45 


V (160 - 126)° +(157.45 -115.5)° 


33.9082... 


For m“=103 and mv” = 100 








a 
1 100 - 882 
Vi 10.3 | 10 | 


1.379084... 


For m“=157 and me” = 154 








| 457-1492 154-1372 
\ | 15.7 | 15.4 | 


121583... 


Note that, for m““=105 and m™” = 102, we have: 








—— 
| | 105 — 96 } 102 -88 y 
\\ 105 | 10.2 


1.61820... 

This result 1,61820 is practically the value of the golden ratio 1,61803398... 
149 Gev mass = 149 * 9 * 10'° = 13410000000000000000 GeV; 

and 1,65578 * 5@ = 13,395541517022 * 10'° = 13395541517022000000 GeV 
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furthermore: (149 * 12)—48—12= 1728 (Ramanujna’s number 1729 — 1) 


From: 





DELPHI Collaboration DELPHI 2000-015 CONF 336 


1, March 2000 


Search for pair production of supersymmetric 
particles with R-parity violating LLE couplings at 
/s = 192 GeV to 202 GeV 


C. Berat, E. Merle 
ISN Grenoble 


Searches for R, effects in e*e” collisions at ,/s = 192 GeV to 202 GeV have been per- 
formed with the DELPHI detector. The pair production of neutralinos, charginos and 
sleptons have been studied under the assumption that the LLE term is responsible for the 
supersymmetric particle decays into standard particles. No evidence for R—parity violation 
has been observed, allowing to update the limits previously obtained at \/s =189 GeV. 
A neutralino mass lower than 35.5 GeV/c? and a chargino mass lower than 99 GeV/c? 
are excluded at 95% C.L 
If the sneutrino is the LSP, the present limits are, with tan 3 = 1.5: 

» Mz, > 96 GeV/c? for 4 = -150 GeV /c?and My = 200 GeV/c’; 

2 Mz, > 84 GeV/c’; 

2 Mz, > 86 GeV/c’: 
If ¥° is the LSP and the branching fraction 7(£) — v (€) ¥° is equal to 1, taking into 
account the limit on the neutralino mass at 35.5 GeV/c, sneutrinos with mass lower than 
83 GeV / c? and right-handed sleptons with mass lower than 87 GeV/c? were excluded at 
95% C.L. 


We have that: 
My, > 96 GeV/c? for uw = -150 GeV /c?and My = 200 GeV/c’: 


For 108, we have: 108 * 9 * 10'° = 9720000000000000000 GeV: 
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(9720000000000000000)""*’ = 1,65290935449971...... or 

1164,2696 * «V7 = 9677,2609156539240463076732725537 * 10'° = 

= 96772609 15653924046,3 

For 96, we have: 96 * 9 * 10'° = 8640000000000000000 GeV; 
(8640000000000000000)""*’ = 1,6506731 13624964 

1164.2696 * e* = 8602,84181522190464 * 10'° = 8602841815221904640 GeV 


where 1164.2696 is the Ramanujan’s class invariant and 1,6529 1,65067 are very 
near to the fourteenth root of 1164,2696 and to the mass of proton. 


From: 


Formulae for Supersymmetry | MSSM and more | 
Toru Goto - KEK Theory Center, IPNS, KEK - Tsukuba, [baraki, 305-0801 JAPAN 
Last Modified: March 31, 2019 


We have that: 
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E@) — (=> — 121n; + sn} = r3 


: (= 10955 ae 5 ') rR 


i 
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O88 nrg $s 
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( 162" 8 

(20351 Baa no (0, 2.24 of], 
8 9 G3 BI 8 

865. 1267919 aa 7225 1, e , 














18° 7 1728 S558u 162 


























723119 4 | (114917 13314) 988, 128 oP 4 
51840 48 g " ) St 81 2 
52033 307591 , 59677, (8797 121, 

-| 988 7716. 77760. (2 is 4 n?) Gy + 3636, " 


$073 05g Hg, (3289 1) one | ne 
288 * 432 * 1080 108 6 J SS] 


8 19 5 1 4. (44 1 id Hie 
- lap + aan * 4860" ae ‘ary acs] mi mame 


We have calculated and simplified the above expression. We have obtained: 


Input interpretation: 
551.6851 + 1832.0138 + 4702.7364 + 878.1284 + 310.40515 — 36.52840 + 
53.4965 + 12.0628 — 0.669886 + 1208.0387 + 2208.6181376 — 1358.7647 


Open code 


Enlarge Data Customize A Pisinicx: Interactive 
Result: 


10361.2220016 


Input interpretation: 
752.04873 + 1696.5 —- 15.5964118 + 0.03125 — 
1163.7182131 + 66.23464189 — 1.1624358988 


Open code 


Enlarge Data Customize A Piinicx: Interactive 
Result: 


1334.3375610912 
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Input interpretation: 
10 361.2220016 + 1334.337561 


Open code 


Enlarge Data Customize A Interactive 
Result: 


11695.5595626 


11695,5595626. 

Or, for a, ~ 5, multiplying for 5, we obtain: 58477,797813 

We have integrated the result 11695,5595626: 

Pi43 * 1/(1.6770424%9) integrate [10361.2220016+1334.337561 |x 


1 1 
3 x ——___. [ (10 361.2220016 + 1334.337561) x dx 
1.6770424° . 


Result: 


1728. x* 


The result is the Ramanujan’s number 1729 — 1 
Plot: 
y 
\ 2500 | / 


FOOD | / 


L500 | 

















(x from =1.2 to 1.2) 
LOD | 


BOO | 


Alternate form assuming x Is real: 


1728. x* +0 


Indefinite integral assuming all variables are real: 


576.001 x 


Pi43/(27*4) * 1/11.6770424%9) integrate [10361.22200164+1334.337561 |x 


1 


] a 
— , —___ [co 361.2220016 + 1334.337561) x dx 
274 1,6770424° 


Plot: 
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(x from =-1.2 to 1.2) 





=1.0 =0.5 O.5 1.0 


Alternate form assuming x is real: 


16.x° +0 


Indefinite integral assuming all variables are real: 


5.33334x° + constant 

Note that (5,33334)'' = 1,08297645043..... very near to the Ramanujan’s new 
constant. 

And 


Pi43/(64) * 1/(1.6770424%9) integrate [10361.22200164+1334.337561 |x 


1” 


bA Teese [co 361.2220016 + 1334.337561lixdx 


Result: 


27. x" 


Plot: 


(x from =-1.2to 1.2) 





=-1.0 -0.5 7 O.5 1.0 
Alternate form assuming x is real: 
27.x° +0 
Indefinite integral assuming all variables are real: 


9.00001 x° + constant 
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Pi43/(8) * 1/(2*9) * 1/(1.6770424%9) integrate [10361.2220016+1334.337561 ]x 


3 2 " 
1 1 ; 
a See ees [ (10361.2220016 + 1334.337561) x ax 
8 2x9 1.6770424" ~ 
Result: 
12. x" 
Plot: 


(x fram =1.2 to 1.2} 





Alternate form assuming x is real: 

a2 Z 

12.x° +0 

Indefinite integral assuming all variables are real: 


4. x anistant 


The result 12 1s a good approximation to the value the black hole entropy (12,19) 


6.620/(1728*4) * P43 * 1/(1.6770424%9) integrate [10361.2220016+1334.337561 |x 


6.62 , 


eam © fee [co 361.2220016 + 1334.337561)x dx 
1728 x4 1.6770424° « 


Result: 


1.655 x* 


Plot: 


(a from <1.2 to 1.2) 
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Alternate form assuming x Is real: 
1.655 x° +0 


Indefinite integral assuming all variables are real: 


0.551667 x° + constant 


6.58/(1723*4) * Pi43 * 1/(27*4) integrate [10361.22+1334.337]|x 





658 , 1 ff. | 
| ry» —— [ (10361.22 « 1334.337) x dx 
1723x427 x4. 


Result: 
1.60287 x 


Plot: 


(x fram =1.2 to 1.2) 





Alternate form assuming x is real: 


1.60287 x* +0 


Indefinite integral assuming all variables are real: 


0.534289 x* + constant 
The results 1.655 and 1.602 are very near to the fourteenth root of Ramanujan’s class 
invariant 1164.2696 and to the mass of proton and the electric charge of positron. 


We have, for n, = 5, that: 


/ 5 Q7 is 
EY) = (11 = 5”) E, + > = =n 


And obtain: 17,72.... or, forn)=1: 25,27 
And 
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9 363 Ll g\ 7 9 


1793 2017 9 9 4 | 275, 


2 216" 327 ' 4° 

1693 11,19.) (77 192) 
— | iia apa Ls / hh, & Th * 

7 " IR 2 \ tog Ba" * gt pt 


And obtain: 512833.4435 / 1728 = 296,778034 or, for n = 1: 


(= 193 





979421.79734 / 1728 = 566,795 


We have that: 


9.1.5 1S quarkonium mass 


‘The mass of a 15 quarkonium is decomposed into perturbative and nonperturbative contribu- 
tions 

M(1S) = 2m,o0s + AB?’ + AE’. (9.1.57) 
The perturbative correction AE? is given in N*LO as follows [1014] (see also [1015, 1016, 1017, 
1018, 1019, 1020, 1021, 1022, 1023})): 


fy\2 - oe: 
ARP = —C#%5"M4.08 — = i+ 2 ny: (=) E®) + (=) BO 4h (9.1.58a) 


For a, =5,13 we have that: 


i+ EO + (= *) B®) + (24) BO +... 
a a 


= 316959,3707073.... 
And 
V2 ae. | 2 a 
AEP = _ Cpazmgos {1+ s pQ) (=) E@) + (=) EG) 4+.. +} 
4 7 T a | 
= 2085347,015742... 


For o, = 1, and n; = 1, we have that: 
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443,671771948.... and 110,91794298.... or, for a, = 5,13 and the result of E® = 
11695,5595626: 


52477,714003.... and 345262,68791.... 


We have also that: 


Nonperturbative contribution [1032, 1033]! 


Tm 624 
AF oP — | q | (0 | = ae ee 
(Cpa,m,)* 425 





where the gluon condensate is evaluated as [1034, 1035, 1036] 


Os 
Os 
| WT 


The mass of a 1S quarkonium is: 


0) ~ 0.012GeV!. 








AE" = 2,510771501913619167564534429484 1 e-4 

Thence: M(1S) = 2085349,0159 or 345264,688161 or 113,0918338 

We have that: 
At this stage, all the factors, which are required for the evaluation of the quark masses at 
(QCD, MS, ny = 6, 4s = pw), are determined, as well as some byproducts such as the quark 


masses in various schemes, and low energy values of a,. The quark masses m,(QCD, MS, n- = 
6, 2 = py) are written as: 





(6) | 
mu) = nl), (3.2.2a) 
Mg | (fle) 


rg_(uw) 1) (a), (3.2.2b) 


4, \&) ) 
m, (pw) 
ma’ (uw) ma’ (10) 











6), 5 5 (A) ¢ 
_ (6) my? (nw) my” (pow) my” (p05) mG” (p05) mi?) 3.2.2 
mo'(ew) = =e Vm De (He) » (3.2.2c) 
ma (uw) mq’ (tn) mg’ (tn) mg” (He) 
- (uw) (uw) (us) ma (us) mi 


my? ,(uw) Mau, s(fL) for wy > p.. (3.2.2d) 


muy) m(us) mf (12) mf (1) 


m,(QCD, DR, n f = 6, ww) are obtained by (9.1.92a) with ns = 6. 
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9.1.6 DR scheme 


The leading order relation between the coupling constants in MS and DR schemes is given as 


(772, 1043]: 


anR(H) = ayg(H)* — 1. (9.1.90) 


The O(a?) relation between the pole mass and the DR running mass is given in Ref. [1001]: 


Mpole 20 
mpr(H) DR - 
3043 32 8 74 «16 64 m 
—— 2 + log 2)é — —¢ — —\ A(- 
st] ™ + (2+ log 2) -=G — (+ + FG) m+5 y (=) 
350 52 4 — 
_ (= 7 ) — (s0 — =") Lr (9.1.91) 


where [pp = log (me5(1) /u*) = Ins = a( | ) + O(a’). The relation between the MS and the 
DR masses is derived from (9.1.21) and (0.1.91) as [1001, 1044]: 


a ~ a) 7 (- - * mt) ars (H )+ O(a*) (9.1.92a) 
= ]~— and) i (-+ + tL) a nee) -+ O(a"). (9.1.92b) 


For np = 6, we calculate m,: 





4. 73 «66 58 _ 

1 —3t (-= +5] — QO = —6,4 = —6,444... 

From 
AEP = _ Cpaymgos 14 "8 RO) 4 (“:) B® 4 (S:) B® 4. 
4 i. 7 / TT 
2 . | 
Tm 624 
Ape = —~™q 0" (0| = As Guvaga | 0) 


(0 


We obtain: 





—=G"Ge,|0) ~ 0.012GeV! 
a 
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-(-6,4 / 4) * 443,671771948 = 709,874835 1168; 
472,983025634285550962 12907908526 / 713031,68 = 6,63340828e-4 


Thence: 
M(1S) = 2mos+AE? + AE™ 


M (1S) =2 * -6.4 + 6.63340828 * 10° + 709,8748351168 = -722,67908 

For the value: 52477,714003 (for a, = 5,13), we obtain: 

-(-6,4 * 5,137 / 4) * 52477,714003 = 42,10704 * 52477,71403 = 220968 1,203769; 
M (1S) =2 * -6.4 + 6.63340828 * 10° + 220968 1,203769 = -2209694,004: 
-2209694 / 1278 = -1729,025; 1278 =142*9; (142 * 12) 4+ 24= 1728 


Note that 2209694,004 / 1728 * 100 = 12,7875810416666... 


From: (http://www.sns.ias.edu/pitp2/2007files/Lecture%20Notes- 
Problems/Witten_Threedimegravity.pdf) 


Let us give an example. If k = I, the partition function is simply the J-function itself, 
SO 


Z(q) =q' + 196884q +... 


The number of black hole primaries of mass 2 is therefore 196883. The black hole 
entropy is therefore log(196883)=12.19... The classical entropy of a black hole with 
k=I and mass 2 is 4m=12.57... So we are off by just a few percent. 


We note that the value that we have obtained 12,7875... is a very good approximation 
of the value 12,57... that 1s the classical entropy of a black hole with k= 1 and mass 
2 


From: 


Breaking SU(3) Symmetry and Baryon Masses 


Kai-Wai Wong, Gisela A. M. Dreschhoff, Hogne J. N. Jungner 
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Department of Physics and Astronomy, University of Kansas, Lawrence, USA 
Radiocarbon Dating Lab, University of Helsinki, Helsinki, Finland Email: 
kww88ng@ gmail.com - Received 16 July 2015; accepted 13 September 2015; 
published 16 September 2015 


In the recent papers [3|-[6] we have shown how the meson masses are calculated, mcluding the pion gluon 
potential pairs of intermediate quark currents, u or t and d. We explicitly obtained U(a) as 121 MeV. Similarly, 
the proton gluon U can also be calculated with the gauge loop parameter ry already determined [4] [6], and get 
U(p) = 934.6 MeV instead of the number fitting U(p) = 928 MeV we gave in Ref. [1]. It was also shown im ref. 
(4|-[6] that the mter quark interactions within hadrons are divided mto 2 body for mesons and 3 body for bary- 
ons. The 3-body problem obeys the equilateral structure, meaning that all 3 pairs of relative distances are equal. 


From this paper we observe that the proton gluon U can be of value in a range of 928- 
934.6 MeV 


Note that: 
From: 


http://quantumpulse.com/pagel.php - Physics Beyond the Standard Model 


u = mass of up quark u = mass of up quark 

d = mass of down quark d = mass of down quark 
u = 2.2431 (46) MeV u = 2.15 (15) MeV 

d = 4.8310 (46) MeV d = 4.70 (20) MeV 

e <= 46(5 

= = 4644 (14) gq 46 (5) 

d-u = 2.5867 (92) MeV d-u = 2.55 (35) MeV 


12012 Particle Data Group Update- Lawrence Berkeley Nation Laboratory A.V. 
Manohar (University of California, San Diego) and C.T. Sachrajda (University of 
Southampton) 


We note that the mass of up quark is very near to the result of the expression, 1.e. 
2209694 (2,209694) 


We calculate the following integral: 


(P1*3/(1.65578)*6) * integrate [2209694]x where 1,65578 is the fourteenth root of 
the following Ramanujan’s class invariant: 
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3 
113 + 5v505 105+ 5v505 
3 — es | = 1,65578... 


I [ 2209 694 xdx 


we obtain: 


3 





Result: 


1.6624 10° x* 


Plot: 


(x fram =1.2 te 1.2) 





The result 1,6624 1s very near to the 1.65578 and to the mass of proton. 


Now: 
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The gluon energy in the proton and neutron is shared between quarks; therefore the total energy in each quark is 
simply the gluon energy plus the quark mass. In the proton (see figure below), the total energy of the up quark 
equals its mass (2.243 MeV) plus the proton gluon energy (928.956 MeV) for a total of 931.199 MeV. The total 
energy of the down quark is 933.786 MeV (mass 4.830 MeV + gluon 928.956 MeV). A wide search range (0.1-35 
MeV) of possible quark mass values were tested in order to find the highest common factor between all quark total 
energies using this simple model. 


The highest common factor was 1.29333217 MeV, which is exactly equal to the mass difference between the 
neutron and the proton meaning this is also the highest possible common factor. The multiples of this factor in the 
proton are 720 in the up quark (720 X 1.29333217 = 931.199 MeV) and 722 in the down quark (722 X 1.29333217 
= 933.786 MeV). 







Proton Mass 
(rounded values) 
928.956 (gluon) 
+ 4.830 (down) 
Up quark + 2.243 (up) 
Proton Energy + 2.243 (up) 
; = 938.272 MeV 
Triangles 9 243 
(MeV) 
oe 
3 
Down quark 
2.243 4.830 
Common Factor (ud) 1.293 MeV 
Multiples (ud) 720, 722 


The quark mass search was concurrently run using the neutron model (see below). Again, the highest common 
factor was again 1.29333217 MeV, the difference in mass energy between the neutron and proton. The multiples of 
this factor in the neutron are 719 in the up quark (719 X 1.29333217 = 929.906 MeV) and 721 in the down quark 
(721 X 1.29333217 = 932.492 MeV). 


Neutron Mass 

(rounded values) 
927.663 (gluon) 

+ 4.830 (down) 

+ 4.830 (down) 

: + 2.243 (up) 

Triangles 4.830 = 939.566 MeV 

(MeV) 





Down quark 
Neutron Energy 


Down quark 


2.243 4.830 
Common Factor (ud) 1.293 MeV 
Multiples (ud) 719,721 


While concurrently searching for high common factors between the proton and neutron quark energy wavelengths, 
often times there was found a high common factor in one composite particle and not the other. Not only did the 
highest possible common factor (1.29333 MeV) occur in one particle, it occurred in both at a up-down quark mass 
difference value within QCD predicted values (2.5867MeV). 


We have that: 
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Proton mass: 938,27231 MeV/c? 

Neutron mass: 939,56564217 MeV/c? 

Difference: 939,56564217 — 938,27231 = 1,29333217; 
Now: 

720 * 1,29333217 = 931,1991624 = 931,199 

722 * 1,29333217 = 933,78582674 = 933,786 


In this computation the gluon value is 928,956. Adding two time the value of quark 
up and the value of quark down, we have: 


928,956 + 4,830 + 2,243 + 2,243 = 938,272 MeV 


And: 

Proton mass: 938,27231 MeV/c? 

Neutron mass: 939,56564217 MeV/c? 

Difference: 939,56564217 — 938,27231 = 1,29333217; 
Now: 

719 * 1,29333217 = 929,90583023 = 929,906 

721 * 1,29333217 = 932,49249457 = 932,492 


In this computation the gluon value is 927,663. Adding two time the value of quark 
down and the value of quark up, we have: 


927,663 + 4,830 + 4,830 + 2,243 = 939,566 MeV 


To summarize, the proton and neutron are composite particles that form at the exact energy which creates the 
maximum possible common factor between their total quark energies (mass plus kinetic energy). These multiples 
range from 719 to 7/22 X the mass difference between the neutron and the proton (1.29333MeV). This occurred at a 
down-up mass difference of 27.5666MeV, night where QCD predicted it should be. 


We note that the values 719, 720, 721 and 722 are very near to the value 728. Indeed: 


7194+9=728; 7204+8=728; 7214+7=728; 722+6=728:; note that: 
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6+74+8+4+9=30=24+06 where 24 and 6 are divisible for 1728. 


From: 


http://quantumpulse.com/pagel.php - Physics Beyond the Standard Model 


With regard the usual Ramanujan invariant class: 


3 
( ame ess) = 1164,2696 


and the numbers 728 and 1728, it is possible to obtain some interesting mathematical 
connections with various values of particles’ masses. We have the following gluon 
level: 


U(d) = U, + 4E, = 934.6+178 =1112.6 MeV. 
1112 = 1728 — 576 — 36-4; 
Should U(d) represent the gluon potential for A°, then it's mass is given by (see Ch. 8 of Ref. [1] for more de- 


tails on the hadron mass formula) 


M(aA° )= {11 12.6 +867) =1115.9 MeV. (2.4) 


1115.9 = 1728 — 576 — 36 = 1116; 


U(s)=1183 MeV. (2.7) 


Finally, we get 


M(=° ) = {1 183° +146.9° " =1192.5 MeV. (2.8) 


1183 = 1728 — 288 — 144 —72 — 32 —9; 
1192 = 1728 — 288 — 144 — 72 — 32; 


M(= = {1 183° +118 " ~1189 Mev. 
1189 = 1728 — 288 — 144 — 72 — 32-3: 
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e _ 4 ( 4 4) 0.5 7 
M(=")= {1188.9° +98.27} ” =1192.9 Mev. 


1193 = 1728 — 288 — 144 — 64 — 36 — 3; 
U(=°)=44.5{16f +2 48° +2f° +1} =1301 MeV 
1301 = 1728 — 288 — 108 — 27 — 4; 

1301 = 1164 + 108 + 27 +2; 


\2 


uU(= )= 44.5{16f + 2x 4f? +. 2f7 +14+3x(f-1) =1312.2 MeV 


1312 = 1728 — 288 — 64 — 36 — 16 — 12; 
1312 = 1164+ 144 +4; 


0.5 


M (= ) = {1312.9° +139.8°} = 1320.4 MeV. 


1320 = 1728 — 288 — 64 — 54 — 2; 
1320 = 1164 + 144 + 12; 
M(Q ) =1672 MeV. 
1672 = 1728 — 54 — 2; 
1672 = 1164 + 288 + 144 + 64 + 12; 


‘ 40.5 | 
M(A) = {2248 +111} = 2257 MeV. 


2257 = 1164 4+ 5764+ 288 + 108 + 544+ 64 + 3; 
2257 = 1164 4+ 728 + 288 +544 164+4+4 3; 
U(c) = 2.0945 1112.6 + (1— 2.0945) x 44.5 = 2330.3 — 48.7 = 2281.6 MeV. 


2282 = 1164 + 728 + 288 + 64 + 36 + 2; 


Now, from: Formulae for Supersymmetry | MSSM and more | Toru Goto - KEK 
Theory Center, IPNS, KEK - Tsukuba, Ibaraki, 305-0801 JAPAN - Last Modified: 
March 31, 2019 


we have: 
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291716893 2362581983 76940219 1389 


A) 
MS,4 6123600 87091200 ©? 2177280! a56 °° 
3031309_ «121 151369 
ge ee 9.1.28a) 
*5aa32 “4 * 36% — 2177280" (9.1.28a) 


134805853579559 = 18233772727 | 254709337 4330717 


13342154956800 783820800 ©? 8709120 °? 207360 °° 


9869857 121151369 = 82037 _ er 
272160 * 36 11612160 °°? ' 30965760 °4°" re 
_ 14 11 4 
a4 = Lis(5) + 54 (log > ee 7S2(log ay (9.1.29a) 
_ ot | 
ad; = Lis(5) — — (log 2)" + <5 (a(log og +3 Ca log 2, (9.1.29b) 
Teo = Te2— +O + 360¢¢ . (9.1.29c) 


The expressions (9.1.28a) and (9.1.28b) are found in Ref. |1010] and [1003], respectively. The 
constants Xo, Tg2.2 and Ts43 are numerically obtained [1011, 1012): 


NXg = 1.80887954620833474 , (9.1.30a) 


Teag = —4553.4004372195263 , Tsa3 = — 8445.8046390310298. (9.1.30b) 
Also a relation among Xp (= To1,9 in the notation in [1003, 1012]), Tg22 and T5439 is available 
in Ref. [1012]: 
5511907345 os 213 | 9 3 = 
Ag = —- —(4 — —& + 176a, — ——Ts. —Tpoo. (9.1.31 
. 7962624 36° zi g os +16 a4 — Se toss + 76 ten. - ( 
Ts4.3 1s solved with use of (9.1.28a), (9.1. ee and (9.1.31) as 
A908181487 1602496 335104. 87296 315392 _ 























iq = —————+ = = _ 32768 ae .(9.1.32 
54,3 570036 C3 9 “ 3 Cs a4 + as, .( ) 
Substituting (9.1.32), one tania alternative expressions 
(0) _ _ 4852990063 “ 20001462357 | _ 1115800801 _ 21194483 
MS4 — ~ 411974400 ' 87091200 “= 8709120 °' 483840 ™ 
591397253 _ 315443 _ 151369 ~ _ 
ae 7 ds — ———_ Te 9; (9.1.33) 
212160 3730) 11612160 ~~ 
. 10469 1619 A325 | 17735 
Xo — BT gt et 9 9 65 — 1056 ag — 11525 + ~ Tena. (9.1.34) 
We have that: 
5511907345 ae Ata Q 3 =~ 
_ ae —(, — —(+176a ——Tr49 + —Te¢95 
: 7962624 36 76 7% + 956 "16° 8 


is equal to -47,232625 for a =0,4082; 
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(-47,232625 * 37)—18 = 1747,607125 — 18 = 1729,607125 


©) _ _ 4852990063 , 2538746237 1113800801. 27194483 . 
MS4 111974400 " 87091200 ~ = 8709120 ~ = 483840.” 
35137253.  315443_ 151369 = 





272160 “3780 “> 11612160 ©?’ 


is equal to -58,8742714; (-58,8742714 * 30) — 36 = 1766,228 — 36 = 1730,228; 
Note that 1728 is divisible for 48 and 54. 

















. . 7478339 [697121 1027 i 
fg = AS — — —— log 2+ —(log2)*| ¢ 
oa MSA 739968 | 19440 Ion °87 tg 8082) | 
341 1439 3475. 1975.  220_ 
— |---| ¢ a — te + a. (9.1.39a 
Ee 216 ] Ss + 596%! ~ Gas $* + er poe 








—- 141841753“ [697121 1027 409 4 1g alc 
~ —- 24494400 19440 162 08° * 9 W984) | & 


2408412383 1439] . 71102219. 49309 . 
8709120 216 °2| $3 — 9177280 °4 * 30736°° 


3179149 121 151369 
a ae 


+ 54432 “+ 36% — a177080%°° (9.1.39b) 





That is equal to: 


-58,5 14996647845 - 319,36083504 -4,38127424 = - 382,257106 


We have the following integral: 


1/48 * (728)/1728 integrate [- 382.257106 |x 


1 728 ¢ 
ee | -382.257106 eas 
48 1728. 


Result: 


~1,67754 x* 


Plot: 
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¥ 

—_—. x 
1.0 O57 | 0.5 Lo 

0.5 | 

1.0 | | [x from =1.2 to 1.2) 
/ 1.5 | \ 
/ | \ 

2.0 


i os : \, 
i | \ 


D 
fee Se 


The result -1.67754 is very near to the value of the mass of the neutron with minus 
sign (antineutron) 


We now note that: 


8 integrate [1/(((1+x%(1728)))(1+x%2))] [0, 1] 


Input: 


1 l 
5 [ —————————— dx 
Yo (L4+x°74®)\(1 4x7) 


Computation result: 


rl 1 
Jo (L+x°778)(14x*) 


Decimal approximation: 


6.28158080051607797712546472598568 1029862111334280455979192... 


and 


(64*342) * 1/(6Pi) integrate [1/(((1+x4(1728)))14+x%2))] [O, 1] 





1 yl ] 
(64x 37)x — [ sara, 
: © Ordo (1441778) (1427) 
64x 3? fh 1 ea 
a. 173R\ a. go, OX = ate 
6a J (1 4+x774F\ (1 +x") 


The result 6,28158.... is practically the length of a circle or radius equal to 1, while 24 
is connected with the dimension of bosonic string (D — 2 = 26 — 2 = 24 that are the 
physical degrees of freedom of the bosonic string). 


From: 
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VOLUME 54, NUMBER 6 PHYSICAL REVIEW LETTERS 11 FEBRUARY 1985 





Heterotic String 


David J. Gross, Jeffrey A. Harvey, Emil Martinec, and Ryan Rohm 
Joseph Henry Laboratories, Princeton University, Princeton, New Jersey 08544 
(Received 21 November 1984) 


A new type of superstring theory is constructed as a chiral combination of the closed D = 26 bo- 
sonic and D=10 fermionic strings. The theory is supersymmetric, Lorentz invariant, and free of 
tachyons. Consistency requires the gauge group to be Spin(32)/Z) or Eg Ex. 


The construction of the heterotic string is based on 
the observation that the states of the first quantized 
type-II closed strings, fermionic or bosonic, are essen- 
tially direct products of left- and right-moving modes. 
The physical degrees of freedom of the bosonic string 
are the 24 transverse coordinates X(+r—o) and 
X"(r+o) which describe right- (left-) moving two- 
dimensional free fields, with periodic boundary condi- 
tions on the circle 0=oa=v7. The fermionic string 
contains eight transverse coordinates as well as eight 
right- and left-moving two-dimensional real fermions, 
S%7—o@) and S%(r+o0) (a=1,...,8) which are 
Majorana-Weyl ten-dimensional light-cone spinors.’ 
The right- and left-handed components of the string 
are tied together by the constraint that the total 
momentum and position of each component be identi- 
cal. Thus the bosonic coordinates are given by the 
operators (we choose units in which the slope parame- 
ter isa’=+) 


Now, with 0,527 thatis 1/5 of 2,634547 (the Vertex solid angle of Icosahedron), 
thence 0,5269094 we calculate the following integrals: 


0.527 * integrate 4 * [1/(((1+x(24494400/1728)))(1+x42))] [0, 1] 


"J ] 
0.527 | 4. ——______________ fy 
Jo (1 + x24494400/1728) (4, ¥-2) 
"J A 
O.527 dx = 1.65562 


JO (1 + gre ane (1 +x") 
Result: 


1.65556778860946963929544575309131346681634269359946 1489257... 


0.527 * integrate 4 * [1/((1+x%(8709120/1728)))14+x%2))] [O, 1] 


"1 1 
0.527 { $< ae 
Jo (1 + x¢8 709 120/1728) (1 4 y-7) 
‘1 4 
0.527 ———————_ —__§_—_—+§— gx = 1.65562 


JO (1 4 2 Oe ate) (1 +x") 
Result: 
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1.6554743726698 16656712990119960242818134017862946834713495... 


0.527 * integrate 4 * [1/((1+x%(2177280/1728)))1+x%2))] [O, 1] 


Input: 


"| l 
0.527 { 4 
uO 


see 
(1 42177 280/1728) (1 2) 


Computation result: 


a 4 
eeaaby [ ——___________. dx = 1.65562 
0 (1 + 2277 280/1728) (7 5 2) 


Result: 


1.65503950579913661610898 1534605007078 142 164652554115100193... 
Where 24494400, 8709120 and 2177280 are all divisible for 1728: 


24494400 / 1728 = 14175; 8709120 / 1728 = 5040; 2177280 / 1728 = 1260; 


The three results 1.655 are practically equal to fourteenth root of Ramanujan’s class 
invariant and very near to the mass of proton. 








| ARA | 4770941 3645913 541549 
(0) — as 956 Ao) i, ey ——__—|, 
MS, a7 Ms 7 | 748 3888 3+ 64g °% 
AGO 2740 271883 668.] » ' 
ae eee 9.1Ale 
9 RI | — 81 1 Mt ( °) 


That is equal to 
Ag4 
ri 256 « (-58.8742714) + 
(~~ 941 3645913. 1.2025 541549.-1.0823 460» 1.0362 
ee 


8/48 S888 648 
2740 ——) (= 668 « 1.20205: 


+} — — 20 
81 17496 81 





Result: 


16507.8183319808 1847279378 143575674439871970736168267032464... 


16507,8183 
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We have that: 


sqrt((P1*2/(492*288))*1/(1728)) integrate [[484/27-256*(- 
58.8742714)+[477094 1/8748-(36459 13* 1.2025)/3888+(541549* 1.0823 )/648- 


(460* 1.0362)/9-(2740*0.4082)/8 1 ]*5+[271883/17496-(688* 1.20205 )/8 1]*25 | ]x 
a 
Por 
\ 492-288 1728 
ABA 4.770941 3645913» 1.2025 
[|5> _ 256 (-58.8742714) +| sey 
27 8748 3888 
541549 1.0823 460. 1.0362 2740 —_ -. 
81 





648 
271883 688» 1.20205) | 
eee eae 
17496 81 , | 





Result: 
1.65639 x 
Plot: 


, 


(x from =-1.2 to 1.2) 





The result 1.65639 is practically equal to the fourteenth root of Ramanujan’s class 
invariant and very near to the mass of proton. 








196 1773073 (71296 5632 512 
dO, = ——256A®,- ae + Jog 2 — “(log 2)? ) ¢ 
O84 3 os4— |~o916 + \ art ey 8827 97 82) ) & 
4756441. 44653376. 460. 692 
3888 a7 4 SB ™ 
140825 1664, 76,.] , - 
Sa ae —/fi ‘ib 9.1.43 
5832 81 ca + Feta mh acs 
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196 


wo 


— 256 » (-382.257106) - 
‘1773073 (71296 


+ 


7 


. 4756441 » 1.202 
+ 69.53 log(2) - 18.96 0.48 | 1.6449 + 








a , 




















916 3688 
44653 376~1.0823 460.~1.03692 0.4082 ° 
Eg ea | 54 
4)4 Q Bl 
(140825 1664. 1.6449 og 
| ee ae 1.202) 25 
. SRS? fs 1 
Result 
1.39489... «10° 
139489 
a / - 392-—Ss- 1773073 (71296-5632 512 = 
dd), = 256A° =| ee ee ee 
OaA 084 “g m016 + \ art ay 82 a7 87) J & 
4756441. 44653376. | 460... 692. | 
3 — ——— (4 + —oés + —ay|n 
3388 °° q47. ot Fg ST By I™ 
140825 1664. 76.) — 
5832 31 02 7 9753] ™ eae 


392 
256 ena tea + 
(——— (“= 
+ 


2916 
44653376» 1.0823 460. 1.03692 0.4082) 
_—_—— 892 | 5 _ 

A\A7 9 8] 
pact 1664» 1.6449 
5832 81 


4756441 « 1.202 














+ 2.8148 1.202] 22 


Result: 


~1.39468... x 10° 


-139468 


Now, we have that: 


Pi/(1728) integrate [[-97857.82-392/9+[608.0497+(71296/814+69.53In2- 
18.96*0.480)*1.645+(475644 1 *1.202)/3888- 

11653.8+(460* 1.03692)/9+692*0.4082/8 1 ]*5- 

[24.1469+(1664* 1.6449)/81+2.8148%*1.202]*25]]x 
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FL 
1728 
“ 392 71 
[ [-97857.82- — +[608.0497, 


La 








: + 69.53 log(2) — 18.96 0.48 | 1.645 4 








4756 441» 1.202 460 - 1.03692 0.4082: 
ee ee | 5 - 
3888 
) 1664. 1.6449 
[24.1469 + +2.8148 1.202) 25 |x ax 


Result: 
-126.779 x* 
Plot: 


c 


— | 0.5 Lo 
| (x fram =-1.2 te 1.2} 


/ | 4 


150 | \ 
/ | \ 





This result -126.779 is very near to the mass of Higgs boson (125,09 + 0,24) with 
minus sign (Higgs antiboson) 


Now, we take the sum of the various results that we have obtained: 
-47 .23265-58.8742714-382.2571064+16507.81834+139489-139468-220969442085349 


-108304,546; we note that -108304.546 / (1728* 10) = 6,2676241898148... a value 
very near to 27. Thence, we have a length of a circle C = 2ar with r= 1728*10 or 
precisely C = 2ar = 108303,26513 with r = 1723,7*10 


And: 108304,546 / (5*1728) = 12,535248379629 


From: (http://www.sns.ias.edu/pitp2/2007files/Lecture%20Notes- 
Problems/Witten_Threedimegravity.pdf) 


Let us give an example. If k = I, the partition function is simply the J-function itself, 
SO 


Z(q) =q' + 196884q +... 
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The number of black hole primaries of mass 2 is therefore 196883. The black hole 
entropy is therefore log(196883)=12.19... The classical entropy of a black hole with 
k=I and mass 2 is 4m=12.57... So we are off by just a few percent. 


We note that the value that we have obtained 12,535... 1s a very good approximation 
of the value 12,57... that is the classical entropy of a black hole with k= 1 and mass 
2 


Further: (In 108304,546)"” = 1,632438908..... 
and 


Pi/178 * 1728 integrate [108304.546 ]x where 178 = 144 + 34 that are Fibonacci’s 
numbers 


—"_ 1728 [ 108304.546 x ax 
178 , 


Result: 
1.65154 10° x° 


Plot: 


(a from =-1.2 to 1.2) 





The results 1,6324 and 1.65154 are very near to the fourteenth root of Ramanujan’s 
class invariant and to the mass of the proton 


Furthermore: 


108304,546 = [1164,27 * (27*34+12)+27] = 108304,11 where 27 = 1728/64; 12 = 
1728 / 144 and 1164.27 is equal to: 


3 
113 + 5vV505 1054+ 5v505 
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Now, we have: 


9.1.3. Pole mass 


The relation between the MS running mass and the pole mass, assuming (n; — 1) massless 
quarks and one massive quark, is written as a power series of al"/](jz) and Log = log (m2,,/). 




















[ns] oo k 7 
Til 
mus (H) 1+ 5 a*(u) | S— Cy LSs| . (9.1.19a) 
Os Li m=0 | 
| 16 
co!) = a (9.1.19b) 
5 3161 16 71 | | 
cf) = SE Rr tbe + Sat |F+4 Fal ny, (9.1.19¢) 
1163813 608 2815124 36160 1024 
= = seh ty | log 2 + —— (log2 
162 a7 (082) + | —~Gog— + “gz low 2 + —p— (log 2)" ) Ge 
3304-11512 c, + $260. _ 15800... 4864 
ee Co —o bs + Liu(5 ) 
9 9 9 
[167566 64 1 (16304 1408 256 
eee et dt ee 
243 (log 2) ( 27. «OT (log ) & 
— = 512 
- =—$3 = =~ — G7 Lule = 


~ - - Gn 


| A706 416 224 
129 


(9.1.19d) 


where Li,(x) is the polylogarithm (11.5.23) of the fourth order and Li,(1/2) = 0.51747906 - 


om ™) for m > 1 are written in terms of C wy (k' < k) with the coefficients in the RGEs (9.1. 1 
and (9.1.11) as follows. 


| 1 | 

of) 5” = 4, (9.1.20a) 
, 1 | a 314-52 

CY = 5h + (1 -28)c?] = = -=ny,, (9.1.20b) 
(9 | a | 4 . 

CP) = = (4 = 23) Vf) — — 144 aM > (9.1.20c) 
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om 


5 b+ Oo — 28) CF + (4 — 48) CP | (9.1.20d) 


41354 
=a + (672 + 192 log 2) Cy — 483 


13876 1312) 128 \ 448 712 
|= + (= : 9 log ¢2] G2 + aa np + E + a n= (9.1.20e) 


27 9 31 

1 | a | 

= [2840 + (4 — 28) (29 + 9 - 48) C7) ] (9.1.20F) 
3034 428 «= «104, | 

TQ FT or (9.1.20¢) 
1 a ie. 128 16, oo 

a ee ee Se ae (9.1.20h) 


O(a?) terms are given in Ref. [996, 997, 990] and O(a?) terms in Ref. [998, 999, 1000]. Inversion 
formulae of (9.1.19) is obtained as 


We obtain: 


-5,333 ; 


3161 16 


~~ — (7 1.6449 +2» 0.69314718 » 1.6449) + 


18 3 


3 


-179,33017... 


( 1163813 
162 


| 2815124 36 160.0.69314718 
405 


Result: 
More digits 


1.20205 + 


7l 16 
—_— += 1.6449) 4+ 
9 3 


-0.69314718" + 


1 
+— (1024 0.69314718")}} 1.6449 
27 9 a 


—21625.1509257993171384286028538183763154299259259259259259... 


-21625.1509... 


3304 11512 =) 
— ——_ + rr 


9 
6260 » 1.0823 


9 


1.20205 + 


15800» 1.03692 4864. 0.517479062 


if 9 


2513.5173888453 (period 1) 


2513,51738... 
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167566 1 
| ~ — (64 0.69314718") + 
24381 | 


16304 1408. 0.69314718 
| 7 27 





1 7 | 
== (256 0.69314718")| 1.6449) 4 


6938.51787649865254625857744734646541695473251028806584362 1... 


: —_ 
iE Tal - FF 
[period 4) 


6938.51787 
(6232 1.20205 4880. 1.0823 512 0.517479062) 
27 27 27 


288.089232630518 (period 3) 


288.08923 
Bee 416» 1.6449 224% 1.20205) | 
729 27 27 


—668,.3460126200274348422496570044718792866094101508916323731... 
(period 81) 


-668.34601 26... 


Result: 


—12553.3724326 


-21625.1509+2513.517384+6938.5 1787+288.08923-668.3460126 = -12553.3724326 
-12553,3724326-179,33017-5,33333 


Result: 


-~12738.0359326 

Final result 

-12738,0359326 about (728+21) *174+5 = 12738; 12738/1158 = 11; 
1158 = 1164 —-6 = 1164 — 1728/288 

We have calculate the following integrals: 


32 [(Pi*2/1164)] integrate [-12738]x 


Indefinite integral: 


48 


323 n° 
1164 


Plot: 





[ -12 738 xdx = constant + —-1728.1 x 









500 | 
, L000 | (x from =-1.2 to 1.2) 
-1500 | 
— 2000 | 


-2500 | 


The result 1728 is the Ramanujan’s number (1729 — 1) 


integrate ((({2*[((762/(2*P1)) * Pi%2/1164.27)*[12738])))41/3 x 


Indefinite integral: 





2 ((762 2) ¥12738 x| 
—____________ gx = 24,0098 x* + constant 


(2 7) 1164.37 


Plot of the integral: 


(x from =-1.2 to 1.2) 





Note that 762 * 4 * 0.56706789 = 1728.42 where 0.56706789 is about the Infinite 
power tower of 1/e (Omega constant) 0.567143... 


ef 
ay Le 
i il i ey : 
! Liev! ei" i 

ff i aijekliet et i 
! ier ! 

iol ipyl! eyes 
aietl Ee!" t | 


) 


0.56706789839078836909039724682418670670623 10076575 123455907248... 
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and 


0.0680174 * integrate ((([2*[((762/(2*P1)) * Pi%2/(1 164.27)*[12738])))41/3 x 


0.068017476158783 1693972779 that is 1/10 * (1V3)/8 ie. 1/10 of ‘“Body-centered 
cubic (bcc)” 


Input interpretation: 





| _ |_| 762 x | 
0.0680174 2 | 3) — «x — «12738 x|dx 
J |\ 22 1164.27 
Result: 
1.60322 x* 
Plot: 
¥ 
din / 


(x from =-1.2 to 1.2) 


The result 1.60322 is very near to the value of the electric charge of the positron. 
We have: 

4; 

314/3 — (52*4)/9 = 81,5555... 

-14 + 16/3 = -8,6666.... 


4] 354 





+(672 + 192 » 0.69314718) » 1.6449 - 48 » 1.20205 


5861.4735857942328 (period 1) 


5861,47358... 





(13876 (1312 128»0.69314718: 448 « 1.20205 ° 
-| a +[=-+ 1.6449 + ——-——— 44 


l l 9 
712 64 «1.6449, 
a ey 
Bl 4 
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~2991.271949700348839506172 (period 9) 
-2991.2719497 
5861,47358 — 2991,2719497 = 2870,2016303 











3034 428.4 10416 
3. 3 27 


Exact result: 


13562 
af 





-502.296 (period 3) 


-502,296 


128«4 1616 
- + 


9 af 


b4 








Exact result: 


988 


27 

36.592 (period 3) 
Ege 
2481,396 


We have that: -12738,0359326 + 2481,396 = -10256,6399326 


-10256,639 / 6 = -1709,4398333... 
-10256,639 / 14 = 732,61707 


-12738,0359326 — 2481,396 = -15219,4319326 


-15219,4319326 / 8,8 = -1729,4809014318 where 8,8 = 0,55 * 16; 


(-15219,4319326 / 108) — 3,141592653 * 12 = -1728,7471043471 


The mean of the two values obtained is: -1729,114 a value very near to the 


Ramanujan’s number 1729 
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From Wikipedia 


In particle physics, quarkonium (from quark and -onium, pl. quarkonia) is a 
flavorless meson whose constituents are a heavy quark and its own antiquark, making 
it a neutral particle and the antiparticle of themselves. We take the following 
charmonium particle; 





Term symbol n***! L; I%(J**) |Particle|mass (MeV/c’) 








1'So 0*(0 *)/n-C1S) |2983.4+0.5 

















Now, we take the mass equal to 2983,9 thence: 2983,9 * 9 =2,68551 * 10’? MeV is 
the correspondent energy and calculate the following integral: 


1/(1728)* 1/(2.68551) integrate [-15219.4319326]x 


1 


l . 
2S as [ -15219.4319326 x ax 
1728 2.68551 . 


Result: 


~1.63983 x° 


Alternate form assuming x is real: 


Plot: 


0-1.63983x° 


Indefinite integral assuming all variables are real: 


~0.546609 x° 


3 
113 + 5V505 105+ 5v505 
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Note that: 


3 
113 + 5v505 105 + 5V505 
——3 ——3 | = 1,6398339 ... 


Note that (1,0866246503513631746138436141496)” = 14,274 where 1,08662465... 
is a very good approximation to the Ramanujan’s new constant, 1.e. 1,08643... 


3 
1.08662465 113 +5V505 105+ 5v505 36 
—e tf @ J t0"= 


= 6,6317902080152356725056810692356: 10-°* 





Furthermore: 





The result 1,6393 and 6,631790208 : 10~** are very near to the value of the mass of 
proton and to the Planck’s constant 6,626 * 10°” 


With regard the -15219,4319326 / 8,8 = -1729,4809014318 we observe that 8,8 is 
the A(1520) branching ratios. 


From Wikipedia, the free encyclopedia 


In particle physics and nuclear physics, the branching fraction (or branching ratio) 
for a decay is the fraction of particles which decay by an individual decay mode with 
respect to the total number of particles which decay. It 1s equal to the ratio of the 
partial decay constant to the overall decay constant. Sometimes a partial half-life is 
given, but this term is misleading; due to competing modes it is not true that half of 
the particles will decay through a particular decay mode after its partial half-life. 
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Citation: J. Beringer et af. (Particle Data Group), PR D&86, 010001 (2012) (URL: http: / /pdg_Ibl.gov) 


A(1520) 3/2 





JP) = 0(3-) Status: * «x 


Discovered by FERRO-LUZZI 62; the elaboration in WATSON 63 
is the classic paper on the Breit-Wigner analysis of a multichannel 


resonance. 


The measurements of the mass, width, and elasticity published be- 
fore 1975 are now obsolete and have been omitted. They were last 
listed in our 1982 edition Physics Letters 111B 1 (1982). 


Production and formation experiments agree quite well, so they are 


listed together here. 














A(1520) MASS 
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT 
1519.5 +1.0 OUR ESTIMATE 
1519.53+0.19 OUR AVERAGE 
1520.4 +0.6 +1.5 1 QIANG 10 SPEC ep— e!KTX (fit to X) I 
1517.3 +15 300 BARBER 80D SPEC yp— A(1520) KT 
1517.8 +1.2 5k BARLAG 79 HBC K7 p 4.2 GeV/c 
1520.0 +0.5 ALSTON-... 78 DPWA KN— KN 
1519.7 +0.3 4k CAMERON 77 HBC K7 p0.96-1.36 GeV/c 
1519 +1 GOPAL 77 DPWA KW multichannel 
1519.4 +0.3 2000 CORDEN 75 DBC K” d1.4-1.8 GeV/c 
1 QIANG 10 gets 1518.8 MeV for the pole mass (no errors given). i 
(Ay) /Trotal P3/P 
VALUE (units 10-3) EVTS DOCUMENT ID TECN COMMENT 
8.54+1.5 OUR ESTIMATE 
8.8+1.1 OUR FIT 
8.8+1.1 OUR AVERAGE 
10.7 0. 32 TAYLOR 05 CLAS yp— KtAy 
10.2+727.1+1.5 290 ANTIPOV 044 SPNX pN(C) — A(1520) KT N(C) 
6.0+1.4 2368 MAST 638B HBC Using r(NK)/ Viota] — 0-45 
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We see as the value 8.8+1.1 are present in the above table. We have that the value 
15219,43 / 1729 that is the Ramanujan’s taxicab number, is equal to 8,8024465 that 1s 
practically equal to the value of branching ratios 


From Wikipedia 


The Lambda baryons are a family of subatomic hadron particles containing one up 
quark, one down quark, and a third quark from a higher flavour generation, in a 
combination where the quantum wave function changes sign upon the flavour of any 
two quarks being swapped (thus differing from a Sigma baryon). They are thus 
baryons, with total isospin of O, and have either neutral electric charge or the 
elementary charge +1. 


Lambda baryons 





Particle ee Quark Rest mass p| Q | : ; Ss Commonly 
mane symbol peas (Mevic2) 1 J (e) s;/C;B|T Mean lifetime (s) decays to 
anise Ao uds | 1115.683+0.006 | 0 | 5*| 0 | -1| 0 | 0 | O | (2.631+0.020)x10710 | PPR OF 
n +1 
1 2 ee 
charmed ee = ie see A 
Lambda! A ude 2 286.46 +0.14 0 . +1] 0 |41] 0 0 (2.00 +0.06) x 10 13 d ecay 
modes 
P 
~ | wb | 562002216 |0/2|/0/0)o0)4) 0 decay, 
| modes 
top 5 , 7 
Lambda’ MN udt — ele ed ds - — 


We remember that: 


The relation between the MS running mass and the pole mass, assuming (mn; — 1) massless 
a Ba oa 7 ie 7 J. os "a4 oe on I rf nh ly C 5 i - a o 
quarks and one massive quark, is written as a power series of a!"/!(jz) and Log = log (m3,,/p"). 


From the equations concerning this argument, we have obtained the following result 


-15219,43 


From Wikipedia 
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In quantum field theory, the pole mass of an elementary particle corresponds to the 
concept of rest mass in the special theory of relativity. 
In particle physics, the invariant mass 7 is equal to the mass in the rest frame of the 


particle, and can be calculated by the particle's energy E and its momentum p as 
measured in any frame, by the energy—momentum relation: 


i 
aa E\* 5 
me = (=) — Il’ 


or in natural units where c = | 
m, = =| p||”. 
This invariant mass is the same in all frames of reference (see also special relativity). 


In quantum field theory, quantities like coupling constant and mass "run" with the 
energy scale of high energy physics. The running mass of a fermion or massive boson 
depends on the energy scale at which the observation occurs, in a way described by a 
renormalization group equation (RGE) and calculated by a renormalization scheme 
such as the on-shell scheme or the minimal subtraction scheme. The running mass 
refers to a Lagrangian parameter whose value changes with the energy scale at which 
the renormalization scheme is applied. A calculation, typically done by a 
computerized algorithm intractable by paper calculations, relates the running mass to 
the pole mass. The algorithm typically relies on a perturbative calculation of the self 
energy. 


We note that dividing 15219,43 /5620,2 = 2,70798726; it is interesting observe that 
the square root of this value is: V2,70798726 = 1,64559632... a good approximation 
to the mean of the two values obtained from the Ramanujan’s class invariant. Indeed, 
we have: 


(1,6398339 + 1,6557845) / 2 = 1,6478092 
With regard 5620,2 we calculate the following integral: 
Pi42/(9* 1729)* integrate [5260.2 |x 


Input interpretation: 


x 


Gx L729 . 





[ 5260.2 xdx 


Result: 
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1.66815 x* 


Plot: 

¥ 

1 ein / 

\ 2,0 | / 

\ a / (x from -1.2 to 1.2) 
1.0 | 
0.5| 
a x 
1.0 0.5 0.5 1.0 


The mean between 1,64559 and 1,66815 is 1,65687 a value very near to the 
Ramanujan’s class invariant and to the value of the mass of proton. 


Now, we have: 


5/ 


O(a?) terms are given in Ref. [996, 997, 990] and O(a?) terms in Ref. [998, 999, 1000]. Inversion 
formulae of (9.1.19) is obtained as 


MLSs 


of) 


CS (0) 


gf 


or) 


oe) 
































| [n;]2 
mis 
1+ oat (11) - Co” Lis . soe Jog mms) (9.1.21a) 
iT 
m=0 
a = = ao) = —-cM = -a, (9.1.21b) 
4 A 
2905 71 | 
18 oF = (7 + 2log2) C9 = (3 —_ fs = 7a rhe (9.1.21c) 
ea 4 a (9.1.21d) 
} 1 i" ry Ty A 
CPO 43a 4ere = 30 — Sng, (9.1.21e) 
— CW 4 26M CO) 4 2CM1EO) 4 2CO' CO 
i Ac? _ 5O Co _ G3 
1046525 608 2855444 35392, _ 1024 
ae ge 2)° + ( ——— — —— log2 - > (lee 2)? G2 
162 405 27 
11512 6260. , 15800. 4864 
+ (300 = Ae) Ge — a Se - SM LS) 
157702 64 4 16688 1408 256 
= — (log 2 ee Oe 
243 «hon | 7 (OT 7 F (log2)*) 
6232 4880 512 
= ( fe 
a7 8 + a7 las >) ws 
4706 416, | 224,] 4 , 
—— + —— ! 9.1.21) 
+ | as Bal nh, (9.1.211) 
—O) + 40Pc + 40M! + acc 
OY 4 ee ae 
43982 (2912 hs 208 
SS }a+—-& 
9 3 
4660 (1696 128 448 712 64 | 
4 Jog 2 | 6p + —Ca] np — | — + —65| v2, (9.1.21 
+5 (4 To “outta ats cal g) 
ACF POG, 420, Gy" 426, C,? 50," — 3 
1540 104 
1598 — —— nz 9.1.21h 
(a) v1 1 224 16 
aoe i = a > - at | (9.1.21i) 
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We have that: 


16/3 = 5,3333333333; -4; 

a 07 1.6449 +2 0.69314718 » 1.6449) - 

8x1.20205 7Flx4 
3 a: 





1 
ao 4 1.64499) 


165.10602982807466 


346 5264 
2 + 


3 0° (9 





a9 222222220 22222 


Ax 
3 


30 - 


24.666666666666666 


1046525 1 | _ 
| ~ — (608 « 0.69314718") + 
162 27 : 
oes 35 392. 0.69314718 


i. 
er fea 069314718") 1.6449 
405 17 9 | 








16467.7117416566723 149 


1 
360 reuelar Gs roe 1.6449 » 1.20205) - 
6260~1.0823 15800+1.03692 4864.0.517479062 


+ 


9 af 9 


-2522.0652999564444 


157702 1. 
| —_— + — (64 » 0.69314718") + 
243.81 : 


16688 1408» 0.69314718 





1 : 
+ — (256 0.69314718")) 1.6449 - 
27 27 27 } 
6232. 1.20205 4880» 1.0823 512 —— 

27 ° 27 i 97 


-7157.813272092 13402 


— 416» 1.6449 224 — 
729” 270 CO” 27 


167.086503 1550068587 
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5.3333333333 —-4+165.10602982807466 — 92.22222222222222 + 
24.666666666666666 + 16467.7117416566723149 —- 
2522.0652999564444 — 7157.81327209213402 + 167.0865031550068587 


7053.8034803689198596 total partial 


| A3082 2912~1.6449 1 208 » 120205 
[- ~~ + 5 (832 0.69314718 x 1.6449) + ————— 


Q ] ] 
4660 1696.1.6449 1] 448 —) 4) 


—— + (128 0.69314718 » 1.6449) + 
ie 64. 1.6449 


—~ , | 16 
81 Wy 


-2796.58363625 11913086 


1540-4 104.16 
"99 








1598 - 


975.185185185185 185185 


2244 1616 
9 if 


—~260 + 








-169.925925925925925925 


7053.8034803689198596 - 2796.5836362511913086 - 
975.185185185185185185 — 169.925925925925925925 


3112.10873300661743989 Final Result 
3112 =389 *8 
Note that 3112.108733 / 16° = 12,156674738307.. 


From: (http://www.sns.ias.edu/pitp2/2007files/Lecture%20Notes- 
Problems/Witten_Threedimegravity.pdf) 


Let us give an example. If k = I, the partition function is simply the J-function itself, 


SO 


Z(q) =q' + 196884q +... 


The number of black hole primaries of mass 2 is therefore 196883. The black hole 
entropy is therefore log(196883)=12.19... The classical entropy of a black hole with 


k=I and mass 2 is 4m=12.57... So we are off by just a few percent. 


We note that the value that we have obtained 12,156... is a very good approximation 
of the value 12,19... that is the black hole entropy obtained from log(196883) 
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We have that: 


/3112.108733 = 1,6531639364667.... 


(-——_— 


| = ,/2,6730138217... = 1,6349354182 ... 


The result 1,63493 1s very near to the fourteenth root of the Ramanujyan’s class 
invariant and to the mass of proton. 


We note that: 3112,108733 — 1728 = 1384,108733 


With regard the baryon sigma, we have that (from: Citation: C. Amsler et al. (Particle 
Data Group), PL B667, 1 (2008) (URL: http://pdg.Ibl.gov) 


=(1385)° MASS 

VALUE (MeV) _EVTS DOCUMENT ID TECN COMMENT 

1383.7+1.0 OUR AVERAGE | Error includes scale factor of 1.4. See the ideogram below. 

1384.1+0.8 5f22 AGUILAR.... 81D HBC KK” p—- A3q 4.2 GeV/c 

1380 +2 3100 °BORENSTEIN 74 HBC K—p— A3n 2.18 
GeV/c 

1385.1+2.5 240 4 THOMAS 73 HBC «wp ArKO 

e @ @ We do not use the following data for averages, fits, limits, etc. « « « 

1389 +3 500 SRAUBILLIER 798 HBC K~p8.25 GeV /c 

We observe that: 


1383.7+1.0 OUR AVERAGE 
1384.140.8 5722 Kp— 4324.2 GeV/c 
138042 3100 Kp— A3n2.18 GeV/c 


Indeed: 1384.1+40.8 is very near to the our result: 


3112,108733 — 1728 = 1384, 108733 


From: 
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A Study of Excited Charm-Strange Baryons with Evidence for new Baryons =, 


(3055)* and =, (3123)" - https://arxiv.org/pdf/0710.5763.pdf 


Note that &, (3123) (1.6 + 0.6 + 0.2)fb < 1.4fb; 
=. (3123)" Mass Resolution +0.3 +1.5 +5.0 NA NA 
Background Shape +0.2 +0.6 +6.9 NA NA 
Phase-Space Thresh. +0.1 +0.5 +3.0 NA NA 

Mass Scale 40.1 NA NA NA NA 


Total +0.3 +1.7 +8.9 NA NA 


In quoting upper limits for ©, (3077) and ©, (3077)*, we consider the integrated 
yield up to 3093MeV/c’ and 3089MeV/c’, respectively (~ 30MeV/c’ above threshold 
in each case). 


We note that: 3123 —0.3 —1.7—8.9 =3112,10 that is perfectly the obtained result! 


Furthermore, we have calculate the following integrals: 


1728/(7284+288) * integrate [3112.10873300661743989 |x 
Input interpretation: 

1/28 
7204288 . 


Result: 





[ 3112.10873300661743989 x dx 


2646.51766271428884652 x* 


Pio: 


4000 | 
1 | / 
\ ; 


\, SOOO | 
\ 2000 | / « from -1.2 to 1.2) 
\ 000 | / 
i os 
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1728/(7284+226) * integrate [3112.10873300661743989 |x 


Input interpretation: 
1/728 


oe [ 3112.10873300661743989 x ax 
728 +226. 


Result: 
2818.5135695 1542711537 x 


Plot: 


4000 | 










3000 | 
2000) | (x fram =-1.2 to 1.2) 





Loo | 


=1.0 =-0.5 0.5 1.0 


Indefinite integral assuming all variables are real: 


939.504523171809038457 x + constant 


1728/(728+236) * integrate [3112.10873300661743989]x 


Input interpretation: 
1728 
728 +236 


Result: 


9789.27587688559903326 x" 


| 3112.10873300661743989 x dx 


Plot: 
¥ 


4000 | 






S000 | 






200 a| [x fram =<Ll.2 to 1.2) 






Loe | 





=1,0 -0,5 O.5 1.0 


Indefinite integral assuming all variables are real: 


929.758625628533011087 x° + constant 


1728/(728+316) * integrate [3 112.10873300661743989 |x 
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Input interpretation: 


1/28 
7 | 3112.10873300661743989 x dx 
728+316 . 


Result: 





2575.53826179857995025 x 
Plot: 

¥ 

| / 
\ S000 | j 


2000 | (x from -1.2 to 1.2) 






1728/(728+360) * integrate [3112.10873300661743989 |x 


Input interpretation: 


1/28 
— | 3112.10873300661743989 x ax 
728 +360 . 


Result: 
9471.38046444643149638 x 


Plot: 


\ 3500 | / 
\ S000 | / 

2500 | : 

2000 | (x from -1.2 to 1.2) 

1500 | 

Loo0 | 

BOO) | 









results that are very good approximations of the values of the mass of the charmed 
baryons. 


We have other very significant connections between the number 1728 and its factors 
and all the mass of the charmed baryons: 


1728 +576 + 144 + 96 + 36 + 16 = 2596 
1728 + 576 + 288 + 144 + 64+ 16 = 2816 
1728 + 576 + 288 + 144 + 48 + 6 = 2790 
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1728 + 576 + 288 + 48 + 6 = 2646 

1728 + 576 + 1444+ 64 4+ 48 + 16 = 2576 

1728 + 576 + 144 + 24 = 2472 

1728 + 576 + 144 + 108 + 64 + 8 = 2628 

and other...! 

further, we have that 1728 + 728 + 288 + 144 + 64 + 16 = 2968 


Note that 3112.108733 + 2698 = 5810.108733 value very near to the Sigma bottom 
that is 5807,8 + 2,7 


From the Ramanujan’s equation above analyzed 

64J° — 243 + 9 = 64*400400100 — 24*20010 + 9 = 25625606400 — 480240 + 9 = 
= 25625126169; 

we have that (25625126169)'” = 2948,1891086.... 

and 3112,10 —728 = 2384,108733; 2384 +144 +108 +24 = 2660; 

3112 — 144 — 27 = 2941; 3112 — 36 = 3076; 

3112 — 108 —24= 2980 3112—- 144-64 - 24 = 2880 

2384 + 64 + 72 = 2520; 2384 + 288 + 96 = 2768; 

2384 + 576 4+16= 2976 2384+ 288 + 144 + 64 = 2880 

2384 + 288 + 144 + 96 + 27 = 2939 
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TABLE II: Mass spectra and decay widths (in units of MeV) of charmed baryons. Experimental val- 
ues are taken from the Particle Data Group [3] except A,(2880), A,(2940), =,(2980)*-9, =,(3077)*° 


and (2768) for which we use the most recent available BaBar and Belle measurements. 


2454.02 + 0.18 
2452.9+ 0.4 
| 2453.764+0.18 | 2.2+0.4 
2 a 25184406 | 149+41.9 
c 2518.0 + 0.5 


bo) 2 [bo] 


p 





We take the precedent values: 10256,639 15219,4319 108304546 2209694 
and we have that: 


10256,639 / 4 = 2564,15975 = 15219,4319 / 6 = 2536,57198333 
66 


108304,546 / 48 = 2256,344708333  108304,546 / 36 = 3008,4596111 
2209694 / 864 = 2557,5 162037 

Values of some charmed baryons 

2575.7 2578 = 2517.5 2518.4 = 2286.46 = 2977.1 

From the following calculations: 

2557,5 +24 = 2581.25 2564,159 + 12 = 2576.159 = 2536,57 — 18 = 2518.57 
2256,34 + 32 = 2288.34 3008,459 — 32 = 2976.459 

we obtain the following very good approximations: 

2576.159 = 2575.7 = 2581.25 = 2578 2518.57 = 2517.5 — 2518.4 

2288.34 ~ 2286.46 2976.459 ~ 2977.1 


Now, we have: 


‘ik aos . 7, Tr i . 
6°) are coefficients in the MS-—pole conversion formula for the charm quark mass. 





eS Ss 14 I 4 ee, (9.1.78a) 
Tm cMs ( Me ) 
[4] ( t) A | 
or a wee ed . 9.1.78b’ 
c T 3 c.MS |] : ( ) 
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- [a2 | 
5) = Oe (it) a. : 4+ 97 “log 2 — ae aU 














1 06 6 6 e,MS 
-(= - SLi.) baa aL | . (9.1.78c) 
5) = al) sreuice 488501 9, 37 4 49 gop oyt— 41 aioe 9 
Tr 93312 " 38880 | 7776 162 162 
~ gq (log2)" — a 7 a" Got mee - 7 bly 2) 


7313 25 5 25 wy}. 625 pup 
P= ee log 2 L pe 
(- 1922 36 54> +; ac) MS * [9g-/cMS 


42019 15 6761-4) _ 625 2.) 
c,.MS 


| 7 
9 . 
~~ ig? — <a log 2 + = ae 
( 5184 «6 ; OBO 983 739 VeMS [44 ‘e MS 


9357 325 1) as 247 4 | - 
(- R64 + one Ue. hs) cMS alta : (9.1.78d) 





where 


Lugs = log—~ —. oMS Pe 


c 


Eq. (9.1.78) is obtained by setting n; = 4in Eq. (9.1.22). A5(L,,a) and A(L,, a) are expanded 


nm —(n.) mM x75 (Hc) 
cMS tel = log SE (9.1.79) 





5.13x2 4 
fs 4.852) 


aT 


—11.4915... 


-11.4915 


5.13 x2 (779 Lm 1 x2 »0.69314718) 1.20205 25~5.7693668 
+) UW, > _ - 
~ |9% 6 9" : 9 


915.4.852 1 1 
“+ — (25 » 5.7693668 » 4.852) - — (13 « 5.76936687) 
72 12 24 4 





20.8885... 
20.8885 


0.330901 * 
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5784469 488501a*° 37n7 

93312 "38880 776 7 

—— (49 « 0.69314718"7) —- — (641 2° «0.69314718 

“ ep : 
159.320475... 
159.320475 


Integral representations: 


5784469 488501a° 37n7 49. 0.6931477 641 n° 0.693147 











93312 38880 7776 / 162 162 . 
0.0761317 {1.58097 “(fo at] }[s14.456 “(fo at | 
| Jo tare J Sh Jo 14h | 


5784469 488501a° 37n7 49. 0.6931477 641 n° 0.693147 
93312 38880 7776 162 162 ~ 


‘poo sin(t) *% ‘o Sin(t) 
0.0761317 {1.58097 +({ : at] ][s14.as6 +{{ ; at] | 











5784469 488S501x*° 377° 49 0.6931477 641 27° 0.693147 
93312 ” 38880 7776 162 162 


: 3 a 3 
1.21811 {0.395242 +({{ W1eP at] }[128.614 +[ [ W1eP at] | 
| Jo PN Jo ry 





1 1453 « 1.20205 
“oat x « 0.69314718* ) - ———_____ - 


1 
432 


216 
1975» 1.036929 196. 0.517479062 
(1439 x* » 1.20205) + ee eee 

, 216 27 
-42.8164... 
-42.8164 


Integral representations: 


1 — 1453. 1.20205 1439n° 1.20205 
_~— (16x* 0.6931477) —§. ——_——__ _ ——____ + 
1975 1.03693 196 0 217479 = 1 2 
——______—_ - —_______ = - 3.36135 - 16.3958 | . at| 
216 af o 1+t* 





l 1453. 1.20205 1439 n* 1.20205 
~— (16.07 0.6931477) —§ —@£.§—— — —————— + 
81° | A32 


116 
1975. 1.03693 196. 0.51747 "1 | - 
| 3 le 
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1453 » 1.20205 1439 x 1.20205 
oe = 
432 | , 
“or SIN(E) 
= —2.36135 - 16.3958  { ; at| 
ww Ol J 


1 
a (16 x* 0.693147") - 
1975. 1.03693 196. 0.517479 








216 27 

7313 201 l 95. 1.20205> 
[- so ~ ap (2507)- (252? 0.69314718) +7) 5.76936 + 

192 36° © BAS | 36 . 

—— (625 «5.769367 

108 | zoe 
—~80.1211... 
-80.1211 
Integral representation 

7313 25° 257° 0.693147 25. 1.20205 «625. 5.76936" 
——— = — ~~ —_____ + —_—_ 5.76936 + ——_____ 

192 36 54 36 108 

“oe l 
29.306 — 23.4316 | at] 
Jo 14+¢ 

7313 250* 25° 0.693147 25. 1.20205 ss 625 . 5.76936" 
a. 5g 5 78936 | ——__—_ 

192 36 54 36 | 108 

ga 
-22.306 - 93.7263 | | V1-eP at) 
wil J 

7313 25° 257° 0.693147 25. 1.20205 .—s-« 625. 5.76936" 
——— = — — —____ + —_—_ 5.76936 + ——____—_ 

192 36 54 36 108 





“oo SITE) 
— 27.306 -— 23.4316 | ; at) 
ww 





42019 x 1 
| ae [x x 0.69314718) + 


5184 6 9 
7. 1.20205 6761.~5.76936 1 
ee pee (625 «5.769367 ||» 4.852 
9 A39 144 | , 


-293.442... 
-293.442 


Integral representations: 
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f 49019 x _ mw 0.693147 7 1.20205 6761 .5.76936 625 5.769367 
- 5184 6 9 , 2 , 432 144 | 





Se 2 
4.852 — 281.773 4.7294  { | at 
Jo 1l4+t?. 





f 42019 x _ x 0.693147 7 1.20205 6761 «5.76936 625 5.769367 
- 5184 6 9 432 144 | 


a 3 
4.852 — 281.773 — 18.9176 | V1-# at| 
uC 





5184 6 9 ° 3 432 144 

| ‘a sim(t) 

4.852 = -281.773 - 4.7294 [ 7 
WO 


a a” _ 0.693147 7 1.20205 67615.76936 625 | 





, 5357 325~5.76936° — 1, : 
— 4 ————| 4.8527 — — (247 « 4.8529) 
864 288 | 432 ° , 


-58.003600281074 (period 3) 


-58.00360028 1074 


1 - 11.4915 + 20.8885 + 
0.330901 (159.320475 - 42.8164 —- 80.1211 - 293.442 — 58.0036) 


1-11.4915+20.8885+0.330901(159.320475-42.8164-80.1211-293.442-58.0036) 


Result: 


—93.857537675125 


Final result: — 93,8575 
We calculate the following integral: 


I/QPi) integrate [1-11.4915+20.8885+0.330901(159.320475-42.8164-80.1211- 
293 .442-58.0036) |x 


Input interpretation: 


] 
On | (1 -—11.4915 + 20.8885 + 
A ow 


0.330901 (159.320475 —- 42.8164 - 80.1211 - 293.442 -58.0036))xdx 


Result: 
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~1.65977 x* 


Plot: 


(x from -1.2 to 1.2) 





1/29 integrate [1-11.4915+20.8885+0.330901(159.320475-42.8164-80.1211- 
293.442-58.0036) |x 


Input interpretation: 
1 ‘ 
29 | (1-11.4915 + 20.8885 + 
0.330901 (159.320475 —- 42.8164 - 80.1211 —- 293.442 —-58.0036))xdx 
Result: 


~1.61823 x* 


Plot: 


(x fram =<1.2 te 1.2} 





The results -1.6597 and -1.61823 are very near to fourteenth root of Ramanujan’s 
class invariant and to the mass of proton with minus sign and to the electric charge of 
the electron (1.61823 ~golden ratio). 


We note that: 
From: 


Citation: J. Beringer et af. (Particle Data Group), PR D&6, 010001 (2012) and 2013 partial update for the 2014 edition (URL: http:/ /pdg.lbl.gov) 


The parity of the At is detined to be positive (as are the parities of 
the proton, meiatran, and A). The quark content is udc. Results of 
an analysis of pK” a7 decays (JEZABEK 92) are consistent with J 
= 1/2. Nobody doubts that the spin is indeed 1/2. 
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At BRANCHING RATIOS 
——— Hadronic modes with a p: S = —1 final states ——— 


C(Ap™)/T(pK~ x*) F25/T2 

VALUE CL% DOCUMENT ID TECN COMMENT 

<0.05 95 AVERY 94 CLE2 ete x TYT(3S),7T(4S) 
r(2°nt) /F(An*) 39/23 
VALUE EVTS DOCUMENT ID TECN COMMENT 





0.98 +0.05 OUR FIT 
0.98 +0.05 OUR AVERAGE 

0.977+0.015+0.051 33k AUBERT O7U BABR ete” ~& T (4S) 

1.09 +0.11 +0.19 750 LINK O5F FOCS + nucleus, Ey = 1680 GeV 


0.98 — 0.05 = 0.93; 0.977 — 0.015 — 0.051 = 0.911; <0.95 
Between 0.93 and 0.95 there 1s the value 0.94 very near to the value 0.938575 


Now from 93,8575 we obtain: 


J 93,8575 = 1,65639236... value that is also very near to the fourteenth root of 
Ramanujan’s class invariant 


3 
113 + 5vV505 105+ 5v505 


(94 * 8)—24= 728; (728 + 24)/8 =94; 





Further: 


Now, we have: 
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The relation between the 15 and the MS masses of the bottom quark is derived by com- 
bining 1S—pole and MS—pole mass relations. The latter is written as 


























MOS _ 1+ 6) 4 252 4 85) 4 - 5(") _ HY + 5, 
my was ( He) 
j= aa 5 — Laxs| | (9.1.84a) 
ah = SO art ar tar ime G0 Fit 
-(= 7 ais Lows — +12 | j (9.1.84b) 
50 = = Sa a" 7 ame" — Feyllee 2)" - aro Be 
— Fx (log 2)? — ey — a + OO Gy — SO Lia( 5) 
(-ae - yt— Fyrtlos2 + Fea) Lele + SEL 
(Ser 9 gee + G+ Sp te — Ses) Ea 
+ ( a + mets) Leas — ap Eis | (9.1.84c) 
=k f2.> 24 ogg) (9.1.84d) 
50, OF ie [3 (LH, — 4log2 + 4) 
-5 € + 2 log 2) + = (ciCp + dydg) + 2 (Lis — Lx) (9.1.84e) 
Lys = log —, Lil = log SS a, — at ° (9.1.84f) 


i”, O; ) 5.0 and dso are obtained by setting ns = 5 in Eq. (9.1.22) and re-expanding a? in terms 
of all with use of Eqs. (9.1.40) and (9.1.41). a _, 1s the term corresponding to Eq. (9.1.23). 
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al!l(11) Se 
—— | — exis 


-11,49147072 


5.33291891559407 * [[[(2195/288+((P1%2)/9)+((P1*2)/9)*0.693 147)-C1.20205/6)- 
((25*5.769)/9)-((205*4.852)/72-((25*5.769*4.852)/12)-(C1 1*4.852%2)/24) | ]] 








| 2195 x x \ 1.20205 
5.33291891559407 +—+— «0.693147 - 7 
288 9 Q 
95.5.769 ,205.4.852 1 | 3 
cial -(—— _ — (25 «5.769 4,852) — — (11x4.852 ] 
9 72 12 24 | } 


Result: 
208.877... 


Integral representations: 





(2195 -* 0.693147 0°) 1.20205 
5.332918915594070000 See 


289 #49 | 6 
255.769 (205. 4.852 255.769. 4.852 11. 4.8527) 
9 | 72 12 a4 | 7 





jp 1 2 
948.975 +4.01307{ | at] 
wo 14+f7 





+ — + 


| 2195 -* 0.6931470°) 1.20205 
5.332918915594070000 —— 4 We ink cin 


288 9 9 6 
255.769 (205.-4.852 25.5.769.4.852 11. 4.8527) 
9 72 12 24 7 


: "1 iw» wa 
948.975 + 16.0523 | V1—-F at | 
wl ‘ 


kL 





+ —+ 


(2195 -* 0.693147n°) 1.20205 
5.332918915594070000 [ ——4| ee. 


288 «9 9 | 6 
255.769 (205.4.852 25.~5.769~4.852 11.4.8527) 
9 72 12 24 7 





jpesin(t) 
248.975 +4.0130/ | : at] 
Lh 
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8.7082817709 (49.281 1243840744-55.0963-357.286) 


49.28 11243840744 
-55.0963... 


—357.286... 
8.7082817709 (49.281 1243840744-55.0963-357.286) 


Input interpretation: 
8.7082817709 (49.28 11243840744 —- 55.0963 - 357.286) 
Result: 


—3161.98734860852448221064504 


-3161.9873486 


This value is a good approximation to the value of rest mass of vector meson J/Psi 
that is 3096.916+0.011 


Note that: 


(86441728) - 8.7082817709 (49.281 1243840744-55.0963-357.286) 


Input interpretation: 


(864 + 1728) + (49.2811243840744 - 55.0963 - 357.286) » (-8.7082817709) 


Result: 


5753.98734860852448 221064504 


5753.987 


This result is a very good approximation to the value of the rest mass of bottom Xj 
baryon, that is 5787.845.0 + 1.3; 5791.142.2 


Now we calculate the following integrals: 


integrate (1728+729+64)/(Pi‘7)  [- 8.7082817709 (49.281 1243840744-55.0963- 
357.286) |x 


Indefinite integral: 
[ (1728 + 729 + 64) (-8.7082817709 (49.2811243840744 - 55.0963 - 357.286) x 


7 


7. 


dx = 1319.64 x" 


Plot of the integral: 
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2000 | 

\, | 

\ 1500 | if 
Looe | 


(x from =-1.2 to 1.2) 


Alternate form assuming x is real: 


1319.64x* +0 


The result 1319.64 is a good approximation to the value of rest mass of baryon Xj 
1314.8640.20 1321.71+0.07 


Now: 


integrate sqrt [[1/(1164.2696) [- 8.7082817709 (49.281 1243840744-55.0963- 
357.286) |]] 


dx = 


oo 
| 8.7082817709 (49.2811243840744 - 55.0963 — 357.286) 
\ 1164.2696 


1.64799 x 


The result 1,64799 is very near to the fourteenth root of Ramanujan’s class invariant 
and to the mass of proton 


and 


integrate [(1729/(1.08643%2)-24) In [- 8.7082817709 (49.2811243840744-55.0963- 
357.286) |x 


Indefinite integral: 





[ | = 24 | log(-8.7082817709 (49.2811243840744 — 55.0963 — 357.286) x 
J 1.08643?) * 
dx — 5805.85 x7 


Plot of the integral: 
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BO00 | 












6000 | 
(x fram -1.2 to 1.2) 

4000 | 

2000 | 


=1.0 =-0.5 O.5 1.0 


The result 5805.85 1s practically equal to the rest mass of the baryon bottom Sigma, 
thatis 5811.3 + 1.7+(0.9—0.8) 5815.5 + 1.7+(0.6 — 0.5) 


In conclusion, we remember that: 
Nonperturbative contribution [1032, 1033]! 


es ex, 
Ap = TM, 624 ( 0 


(Cpa,m,)* 425 





Os ive ota 
a Cw 





0) . (9.1.65) 


where the gluon condensate is evaluated as |1034, 1035, 1036] 


(0 





Q, 
= va im 
Cr 


0) ~ 0.012 GeV!. (9.1.66) 





and 


These quantities are evaluated at a hadronic energy scale py ~ 1 GeV. In Ref. [582, 584, 576], 
wy is chosen such that the strong coupling constant satisfies g3(4) = 47/V6. See Sec. 9.3.6 
for the QCD correction factors due to the running effect between the EW scale and py. 

6) are evaluated with ns = n; in (9.1.1). The SU(3) color factors are 


4 1 | 
Ca = 3, Cp = 3, Tr = 35. (9.1.60) 


0, = 4n/V6 = 5.130199 = 5.13 


For Cp = 4/3 o, = 5.13 and m, = 4.776483 MeV/c” = 0.004776483 GeV/c” (the mass 
of quark down is 4.8+0.5+0.3 = 4.776483 MeV/c’), we obtain: 


[Pi*2*(0.004776483 )*624*0.012]/[425*(((4/3)*5.13*(0.004776483))%4))] 
Input interpretation: 

nr « 0.004776483 « 624 «0.012 

425 (= 5.13 0.004776483). 


Result: 
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729.000... 

729 

And for m, = 4.77867 MeV/c” = 0.00477867 GeV/c’ _, we obtain 
[Pi*2*(0.00477867)*624*0.012]/[425*(((4/3)*5.13*(0.00477867))*4))] 


Input interpretation: 
x « 0.00477867 » 624 «0.012 
425 (2.5.13 » 0.00477867)" 

Result: 


728.000... 
728 


We know that: 





9°4+10°=12°+1=1729: 64+8°=9°-1=728: 
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Practically, the result of the above expression concerning the nonperturbative 
contributions of the mass of a 1S quarkonium, 1s equal to a fundamental Ramanuyan’s 
numbers: 728 and 729. Furthermore, from the same formula, we obtain the number 
1729. Indeed: 


1043 + [Pi*42*(0.004776483 )*624*0.012]/[425*(((4/3)*5.13*(0.004776483))4))] 
Input interpretation: 
nm « 0,004776483 » 624 «0.012 


10° | 
425 (= 5.13 0.004776483). 


Result: 


1729.00... 
1729 


Further, 1729 is also the fundamental number that 1s in the range of the mass of the 
candidate “glueball” fo(1710): 


fo(1710) MASS 
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT 


1723T : OUR AVERAGE = Error includes scale factor of 1.6. See the ideogram below. 


1720410 +10 9 BALTRUSAIT..87  MRK3 J/w = yKtK— 
1742415 SWILLIAMS 84 MPSF 200 7—~N — 2K2X 
1726+ 7 74 43 CHEKANOV 04 ZEUS ep— K2K2X 
1732+15 14 ANISOVICH 03 RVUE 
1726+ 7 74 I3CHEKANOV 04 ZEUS ep— K2K2x 
1732+15 14 ANISOVICH 03 RVUE 
1744415 22 ALDE 92D GAM2 382~p— nnn 
17307 44 27LONGACRE 86 RVUE 227 p— n2KQ 


Indeed, in we take the various masses, we have the following means: 1729, 1731, 
1729, 1729, 1744 — 15 = 1729; 1730+ 2 = 1732, with a partial mean of 1729,83. 
The mean adding the number with the minus sign is 1726,22 , while with the sign 
positive is 1740,77 that less the algebraic sum of the difference — 69 + 77 = 8 is equal 
to 1732.77 . The final mean is 1729,6 
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The complete develop of the two above expressions 1s: 


[Pi*2*(0.004776483 )*624*0.012]/[425*(((4/3)*5.13*(0.004776483))*4)) ] 


n » 0,004776483 » 624 » 0.012 
425 (2 5.13» 0.004776483)" 


Result: 


729.000... 


Alternative representations: 


nr (0.00477648 . 624. 0.012) 0.0357663(180°/ 


425 (4 5.13 cosrrees \" 495 - 0.0326711*7 


x (0.00477648 624. 0.012)  0.0357663 (-ilog(-1))* 


495 (2 5.13 cosrress \" 495 . 0.03267117 


nr (0.00477648 . 624. 0.012) 0.214596 (2) 


425 (4 5.13 cosr7ess \" A495. 0.03267117 


Series representations: 








nr (0,00477648 . 624 0.012) ls (-1} 
As 5.13 000477648 \4 ne d, 143k 
425 ——— | a 
nr (0.00477648 . 624 0.012) = gn 
4.5.12-0.00477648\4 eer aes D 2k 
ke 
2 oo 9k | 
(O.00477648 . 624. 0.012) — 2 (-64+50k) 
. 4.5.13 0.00477648 \4 —aaneas >, a : 
. kt 


Integral representations: 
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nr (0.00477648 » 624. 0.012) 


425 (4-513 o.0n477648 j 





“inal l 2 
_ 295.453 | at] 
Jo l4e 


nr (0.00477648 . 624- 0.012) “ 2 
ee =e 1181.81{ | V¥1-P at] 
AIS (* 5.13 aes \" JO 





nr (0.00477648 . 624 0.012) ‘or SIME) 
AIS [- 45.13 ocean | JO 


and 
1043 + [P142*(0.004776483)*624*0.012]/[425*(((4/3)*5.13*(0.004776483))%4))] 


193 a 7 %0:004776483 x 624 0.012 
+ — ees _—_o<oz7 eros 
425 (2 «5.13 «0.004776483)" 


Result: 


1729.00... 


Alternative representations: 


3 nr (0.00477648 624. 0.012) 107 0.0357663 (180°) 


————SSS CS + 
495 (+ 5.13 O.00477648 }" 495. 0.0326711"7 
3 
ia nm (0.00477648 » 624. 0.012) a 0.0357663 (-i logi—-1))* 
+ — O00... hes! TTT! 
425 (4 5.13 0.00477648 \" 495 .0.03267117 
3 


n* (0.00477648 » 624. 0.012) 107 0.214598 (2) 
+ = 


10° re 
495 (+ 5.13 0.00477648 \" 495 .0.03267117 
3 


Series representations: 


_o nr’ (0.00477648 » 624. 0.012) ‘mies une lS yr 
. 425 (4 5.13 0.0047 7648 \ _ 7 z 1+2k 


3 
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3 m (0.00477648 » 624. 0.012) gk 
O° + ——____—_____— = 1000 + 295.453 |-1+ » - 





495 (4 5.13 2.00477 648 \" a (7 

: k 
; 7 (0.00477648 . 624. 0.012) | 2* (-64+50k) 
10° + ———-——_—________— = 1000 + 73.8631] >’ ae 


Integral representations: 


nr (0.00477648 . 624 0.012) 
* 495 (* 5.13 0.00477648 \" 





10° 


“iow l ‘ 
1000 + 295.453 | at] 
Jo l+t?. 


n* (0.00477648 » 624. 0.012) 


1 5 2 
—_~"*" _ 1000 + 1181.81{ | Vi-t at] 
AIG fe 5.13 0.00449 | AO 


10° + 


rn (0.00477648 624. 0.012) 
425 (+ 5.13 - 0.00477648 \" 





3 ‘osin(t) 
107 4 = 1000 +295.453| | : at| 


0 


Lr 


Now, we have: 


x (0.00477648 624. 0.012) fl foo .¥ 
——________ = 1181.81 | V1-t at] 
425 (+ 5.13 0.0047 7648 \" Jo 


_ a* (0.00477648 » 624. 0.012) 
— 


; "1 —_ wa 
103 —~ 1000 4 1181.81{ { V1-e at] 
wo 


425 pL oe ; 


From the following integral representations of 729 and 1729, we can to obtain the 
value 1181,81 a number very near to 1164.2696 that is the following Ramanujan’s 


class invariant Q = fess Mon ay = 1164,2696 


3 
113 + 5V505 105 + 5v505 
— + ——_ |= 1164,269601267364 
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For the value 1181,81 we have that: 


*/1181,81 = 1,657554016 


3 
113 + 5v505 105+ 5V505 
sa + —zs | = 1,65578 ... 


We note that 1,65755 ~ 1,65578. The values are also very near to the mass of the 
proton. 


and 





From Ramanujan’s Notebook part II: 


Integrals and asymptotic expansions: 


Entry 9. If 


a a7 mx? 
={ “4 
(p(m) I 1+ x? = 


and if |m| > |n|, where m and n are real, then 





Oy mx? eo 
ee — —n)}. 9.1 
| ee cos(2mnx) dx 5 n)} (9.1) 


We have that, form =32 and n=27: 


integrate [(e4(-32x%2)/(1+x%2)) cos1728] x,[0..infinity] 
Definite integral: 


‘eo (e732 cos(1728°)) x Ll) \ ew 
{ ee [y ae 1] e** Ri(—-32) = 0.00468615 
0 1+x° 8 


e Ei¢x) is the exponential integral Ei 


Indefinite integ Bre al: 


(—_—_ 32x" cos(1728°)) x i 


ie [y 5 = 1] oe? Bi(—32 (x? +1) 
a ' 32 | I 


Integral representations 


34 








1 | 1 -32 —-] + 1 
_ (-1+ V5 }i-De® Bi(-32) = -— (-1+ 5 )e™ v+{f at + logi32) 
1 | a2 p l Ipf[ eo _ 

5 (-1+. V5 }(-e™ Bi(-32) = -= (- 1+ 5 }e* P| — dt 

1 ~ 2 og ! T-\ 2p,f"e_, 

| (-1+V5)cne Bi(-32) =< (-1+ V5 Je P| — dt 


And 1/0,00468615 = 213,394791 


We have, with regard the meson particles: 








T ($f (1285)) /T otal 52/8 
VALUE (units 10—*) | EVTS DOCUMENT ID TECN COMMENT 


2.6+0.5 OUR AVERAGE = Error includes scale factor of 1.1. 
JOUSSET 90 DM2 J/w— 62(xta—) 





3.24+0.6+0.4 
2.1+0.5+0.4 25 ¢4 JOUSSET 90 DM2 J/ub—s dnt ae 
T(on) /T otal 54/T 
VALUE (units 10—7) EVTS DOCUMENT ID TECN COMMENT 
0.193+0.023 OUR AVERAGE 
0.194+0.017 40.029 2909 JOUSSET 90 DM2 J/i— hadrons 
0.193+0.013+0.029 COFFMAN 88 MRK3 ete > xan 


Note that 2.6-—0.5=2.1 or 3.2—-0.6—0.4=2.2 and 0.193 + 0.023 =0.216 are 
value very near to 213,394791 that is the result of the integral. 


From: 


In Ramanujan’s famous last letter to Hardy in 1920, he gives 17 examples 


of mock theta functions, without giving any complete definition of this 
term. A typical example (Ramanujan’s second mock theta function of 


“order 7’ — a notion that he also does not define) is 
gq” 
, — —q~25/168 
J7(T) = » “ (1—q")---(1— qt) 


gi (14 gg gt ee 


For q=e"" for it>0 (we take it = 1), we obtain: 
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ee (1 “ (e°") 4 (e*")? a 2(e*")° i ..) = 
= -210,2269147(14+535,49165+28675 1,313+307105870,79+...) = 
= -64622315330,61; 


We have: 64622315330,61 / 1728° = 12,5242376 
From: (http://www.sns.ias.edu/pitp2/2007files/Lecture%20Notes- 
Problems/Witten_Threedimegravity.pdf) 


Let us give an example. If k = I, the partition function is simply the J-function itself, 
SO 


Z(q) =q' + 196884q +... 


The number of black hole primaries of mass 2 is therefore 196883. The black hole 
entropy is therefore log(196883)=12.19... The classical entropy of a black hole with 
k=I and mass 2 is 4m=12.57... So we are off by just a few percent. 


We note that the value that we have obtained 12,524... is a very good approximation 
of the value 12,57... that is the classical entropy of a black hole with k= 1 and mass 
- 


Note that —“3/64622315330,61 = 1,661958.... 
—'/64622315330,61 = 1,645158... 


The results 1,661958 and 1,645158 are very near to the fourteenth root of Ramanujan 
class invariant and to the mass of proton. 


From — -In(64622315330,61) = 24,8918256... 


We have, with regard the meson particle: 


[(2(rt+a-)Kt+K—) x Tete) /Tiotat Vio2F3/T 
VALUE (10-2 keV EVTS DOCUMENT ID TECN COMMENT 


2.75+0.23+40.17 205 AUBERT 06D BABR 106e7e — 
KT K~2(at x )y 
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l (@K*(892)K+c.c.) rota lo7/T 





VALUE (units 10-*) EVTS DOCUMENT ID TECN COMMENT 
21.8+2.3 OUR AVERAGE 
20.8+2.743.9 195 + 25 ABLIKIM O8E BES2 J/u) ok K+ a F 
29.643.7+4.7 238 + 30 ABLIKIM O8E BES2 J/b— okt K~ 72 
20.742.4+3.0 FALVARD 88 DM2 J/x— hadrons 
20 +3 +43 155 + 20 BECKER 87 MRK3 ete — hadrons 
T (PP?) /Trotal T98/T 
VALUE (units 10—*) DOCUMENT /D TECN COMMENT 
0.45+0.1340.07 FALVARD 88 DM2 J/d— hadrons 
T (2(x* 2) ) /Trotal Tee/T 
VALUE (units 10-7 EVTS DOCUMENT ID TECN COMMENT 
2.29+0.24 OUR AVERAGE 
2.35+0.39+0.20 985 100 AUBERT O7AUBABR 10.6 ete — 2(xta—)ny 
2.26+0.08+0.27 4839 ABLIKIM O5¢ BES2 ete — 2Anxta_)y 


100 AUBERT O7AU quotes r / Bild > Sint $e) Big oo) — ba 4s So 
0.39 eV. 7 


We have: 2.75 —0.23 -0.17 =2.35 21.84 2.3 =24.1 0.45 —0.13 —0.07 = 0.25 


2.29 + 2.24 =2.53 values very near to the result of the In of Ramanujan’s second 
mock theta function of “order 7” that is 24,8918256 


and for the following values of lambda charmed baryon: 


[(£(1385)— at at, £*- — An—)/C(Ant ata) P28 /T 26 
VALUE DOCUMENT ID TECN COMMENT 
0.21+0.0320.02 LINK 0O5F FOCS + nucleus, i = 180 GeV 
r(£(1385)* 9) /T(pK~ x*) T34/T2 
Unseen decay modes of the ©(1385)7 and 7 are included. 
VALUE _EVTS DOCUMENT [ID TECN COMMENT 
0.17+0.04+0.03 54 AMMAR 95 CLE2 ete = T(4S) 


8/ 


r(L°nt) /T(pK~ xt) r30/T2 


WALUE _EVTS DOCUMENT ID TECHN COMMENT 

0.210+0.018 OUR FIT 

0.20 +0.04 OUR AVERAGE 

0.21 +0.02 40.04 1096 AVERY 94 CLE2 ete x 1(3S),T(4S) 
0.17 +0.06 +0.04 ALBRECHT 92 ARG ete ~10.4 GeV 


r(£+2°)/0(pK- xt) T40/T2 
VALUE EVTS DOCUMENT ID TECN COMMENT 
0.20+0.03+0.03 93 KUBOTA 93 CLE2 ete x T(4S) 


we have: 0.21 + 0.03 + 0.02 = 0.26; 0.17 + 0.04 + 0.03 = 0.24; 0.20 + 0.04 = 0.24; 


0.20 + 0.03 + 0.03 = 0.26 all values very near to the value 24,8918... 


We have the following formulae: 


1 


Fi7) = zoe a c(n)q" 
ei) cde 
d(n) := c(n) = pra(n +1) 


where 7)(7) is the familiar Dedekind eta function 
ee 
n(T) = qr 1{a — q") wih qe" 
n=1 


p24(m ex 1) gins’ +s y2ms+1 








Ay eae 
fey ae qy 
3/72 0 -— m  p24(m + 1) eS 
Ty! ag Vm 2) = Va ie Da Smet) Ymelr2) 
& mod 2m 


We have that for it = 1,n=6, c(n) =d(n) =- 12; n(t) = 30634746108626862,17 
ms=4; y=3 


p24(m + 1) 
m"(T) is equal to -1,678766 * 10°° 


88 


mss. .2ms1 
q y 


2 
(L—qy)° is equal to = 3,4864841910330477 * 10"! 


ep: _ pea(m + 1) eee 2ms+1 
rm P(r) a 


= -5,852991 1194437853551382000 * 10” 
We have that: 


we is the counting function of multi-centered black holes 


And 5852,9 is very near to the value of 5832.140.7 and 5835.1+0.6 that is the mass 
of bottom Sigma baryons 2+*, and 2+, 


From Ramanujan’s Notebook part II: 


Corollary (ii). If n is a positive integer, as x tends to 0, 


ex Je Steere Sp mse 
5 al 7 24 \nx  2n?x? 


./ ni 2nx)"" DF 


(10.23) 


For x =3,n= V1729 


exp((((sqrt(1729)*3)+(((sqrt(1729)42)- 
1))/24)))*((1/(sqrt(1729)*3)+(1/((2* (sqrt((1729))*2)3%2))))) 


1 1 


exp 1729 3+— (y1729 1729 *-1))| —E——— 
W¥1729 x3 2¥1729° x3? 


Exact result: | 
| l 1 | 7243 ¥ 1729 
+ e 
s1122 gy 1729 








Decimal approximation: 
2.2409800073806500716620423861317428352710513537297875... x 10° 


Property: 
89 


Is a transcendental number 





| ! : ! Je" ¥ 1729 
S1122 34/1739 


Alternate forms: 


(1+6V1729 )eZ2taV 1729 
31122 


{10 374 44/ 1729 ) e72t3 9 1720 
31122 ¥ 1729 


1729 7 729° 
poets y L¥2% pet y L729 
$1122 3 ¥1729 
Comparison: 


ao 


= 2200 «the number of atoms inthe visible universe (=10°- ) 


Series representations: 


exp(V 1729 34 - (1729 - ')\| + ~ i : 


¥1729 3 2V1729" 


er vm vr of] 
ore om fe Eom 


oe 


seis 72 Na + |- 


¥1729 3 QV 1729 


exp| = Ag. ras 5: Bah 1728 Ch +1728 5: Caza) (Ch 


k=0 s 


Catal Ch f) 


1+64 1728 5 ar ea) Hy) ‘ig /1728- y — 


}k =O 





Open code 


exp(y 1729 34 = (1729 - :))| —— + ey - 


v1729 3 2v17290" 


1 2 = 1 
2exp) ——|-4y0 +1440 Y'Res_1.. 17287 r(-; -s}r1s) + 
: : al . “28 2 





1 
2° 


e 
>, Res,_1,, 1728 r{- -<}r}] 
jx0 2° 2 } 
ici l 
Vr |¥r +3) Res 1, 1728" r{- -s)r1s) / 
| int} age 2 j 


ge ; i 
DiRes,_1,, 1728 1[-5 -s}ris) 

: 5 

jo 








— 


E 


90 


1/((sqrt(sqrt(1729))*(2P1*3)420.2906225))) 


] 


VV1729 (20 gy20.2006225 


Result: 

=A 
2.060144... x 10°*’ 
Series representations: 


1 1.6249 x 10716 


7 F9Q 20,2006 ly 
V¥V¥1729 (273)? 720.2006 yf 44 V1 790 > | 7 \(-1 +1729 )* 
“ol, | , 


1 1.6249 x 10715 


- 


ee (-1* -5h. 14V 1729 |* 
V¥ V¥1729 (273) et ~ | C : 


1 3.2498 x 10719 Wr 
V V1720° (2 320-2006 aia ss Res 1,; r(- > - s|T(s)(-1 +¥1729 )~ 


1 
at: 


exp((((sqrt(1729)*3)+(((sqrt( 1729 )*2)- 
1))/24)))*(A/(sqrt(1729)*3)+(1/((2*(sqrt((1729))*2)3%2))))) * (2.060144* 104-27) 


exp(V 1729 3+ - [y 1729 : ~ 1) 
1 . 


aan * aia 2.060144. 10°77 
¥1729 x3 271729 ~ x3? 





Result: 


4.616742... x 107° 


Comparisons: 


= 570 «the size of the Monster group (=8.1«10°" 
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= 8.8x10° «the number of chess positions (=5.2x107") 


1/(1728000%8) * 1/(17284576) exp((((sqrt(1729)*3)+(((sqrt(1729)%2)- 
1))/24)))*(A/(sqrt(1729)*3)+(1/((2* (sqrt((1729))%2)3%2))))) * (2.060144* 104-27) 


Input interpretation: 


TT l i 


; lows Jovy 2 ,\ 
exp \ 1729 «34 34 [y 7290 1)| 





17280002 1728+576 
| ; ; | | 
een “cea 2.060144 10” 
¥1729 «3 29V1729°.37 


Result: 


2520.596... 


Note that: 


Baryons are composite particles made of three quarks, as opposed to mesons, which are composite particles made of one 
quark and one antiquark. Baryons and mesons are both hadrons, which are particles composed solely of quarks or both quarks 


and antiquarks. 





JF =%¥,* baryons 


Quark —— I J2 | Q@ s Cc B' Mean lifetime (s) some, 


Particle name Symbol seminal (MeVic2) decays to 
charmed pace : a, + , ~23hh] -. + 
Sigmal3il Zz. (2520) uuC 2517.9+0.6 1 Hy +2 0 +1 0 (4.42 +0.44) x10 AL+h 
charmed : ; : 

Sigma? =**(2520) | ude 2517.5+23 1 3, + +1 0 +1 0 >3.87 x 10-23 Aen 
charmed —*0 a 3, + el ee 
Sigmal21] r"(2520) ddc 2518.8+0.6 1 5 0 0 +1 0 (4.54+0.47)x10* Alan 


CHARMED BARYONS 
(C= +1) 
At — udc, oe = nc =2 = 8H: a = age. 


=F 2 2 =a | O _ 
=i =usc, =.=dsc, W=ssc 
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JP has not been measured: st is the quark-model prediction. 
+ -(2520)'* mass m = 2518.4+0.6 MeV (S =1.4) 
Y.(2520)t mass m = 2517.5 + 2.3 MeV 
¥-(2520)° mass m = 2518.0 + 0.5 MeV 

My (2520)++ ~ Mar = 231.9+0.6 MeV (S=1.5) 
M> (2520)++ ~ x_(2520)9 = 0.3+0.6MeV (S = 1.2) 
X-(2520)** full width F = 14.9 + 1.9 MeV 
¥.(2520)* full width F < 17 MeV, CL = 90% 
X-(2520)° full width F = 16.1 + 2.1 MeV 


At m is the only strong decay allowed to a 2. having this mass. 


(2520) DECAY MODES Fraction (1; /T) p (MeV/c) 


At T ~ 100 % 180 


The values of the mass of the charmed baryons, precisely the charmed Sigma 
» (2520), that are: 2517.940.6 = 2517.542.3 5 2518.8+40.6, are all very good 


approximations to the result obtained from the Ramanujan expression analyzed 
above: 2520.596 


If we calculate the following simple integral: 


1728/(2* 1056) integrate exp((((sqrt(1729)*3)+(((sqrt(1729)%2)- 

1))/24)))*((1/(sqrt(1729)*3)+(1/((2* (sqrt((1729))%2)3%2))))) * (2.060144* 104-27)x 
Input ae 1 ; - 
= | exp y 1729 x3+ > [y 1729 - 1)| 


[—__ .____ 2.060144. 10°77" xdx 
¥1729 «3 2V1729~ «37 


Result: 


1994.43 x 


Plot: 
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SOOO | 










2500 | 
2000 | 


1500 { from 1. z to I. Z| 


Loo | 


500 | 


Alternate form assuming x is real: 


1994.43 x“ +0 


Indefinite integral assuming all variables are real: 


664.811x° + constant 


the result 1994.43 1s very near to the pseudoscalar meson strange D mass and to the 
vector meson D mass 1968.4940.34 2006.97+40.19 with a difference of -26 and - 
12 (also 26 and 12 are significant numbers). 


Now: 
Entry 11(i). As x tends to oo, 
oy k 
3, (Z) ~ v2 0(«— sae ap (3 ara)” 
For x = 6, we obtain: 


Via exe (6-5 ~ ag a6 ~(a6 * S700)” 8 
x exp(6- 55 - 0x96 ~(36 * 5760)” 216) 





Exact result: 


7455 439/1244160 | 
Z€ Wan 


Decimal approximation: 
2458.153445356729373894365991193740075188431305325431030927... 
Continued fraction: 


(2458: 6, 1, 1, 14, 4, 2, 3, 1, 35, 3, 2, 2, 11, 3, 1,5, 1,5, 1,17, 2, 32, 1,7, 3, 1,2, ...] 
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Series representations: 


Po 6 1 1 1 (— 1 —))= 

age ele ot 

1 ioe P| 144° 48.36 216 \36 ee 
7455439, -————— ; 
eee lf —-1412a 3'\(-1412a)* | 2 
*P( Toga 160) ¥ : » “= ‘| | 





Ho exnle 2 1 ivi 6(6o7 ) 
7 PX — — —— ——— —- — ] — — ||= 
V 12% expl6- 723 ~ 4336 216 (36 * 5760) - 
‘FAGG 439) en ai (-1)" [- 1 T 12 ye |-= |. 
———— | -14+122 }$~ ————___—_—— 
Naat +120 >, ke! 
k=0 
M12 (6 : : | 
ioe exnlg-—--___* 
Vem EXPO 144 4836 tae =700)) 7 
7455439: e— a [- a | aL (l2a- 20 \ 25" 
Je Yok 
Plizaai6o) Y : ki! 


The result 2458,1534 is very near to the value of the mass of charmed Sigma: 
2453.9840.16 2452.940.4 2453.74+0.16 of charmed X1 2470.88(+0.34 — 0.80) 
and to decay width’ of boson Z that is 2.4952+0.0023 GeV/c’ = 2495.2+2.3 MeV/c? 


Note in Italian “La distribuzione Breit—Wigner relativistica (chiamata cosi dai nomi di Gregory Breit e Eugene Wigner) é una distribuzione di 
probabilita continua con la seguente funzione di densita di probabilita 


(E? — M2)? + M27? 


(Questa equazione é scritta usando unita naturali, / = c = 1.) Viene molto pit spesso usata per modellare le risonanze (particelle instabili) nella fisica 
ad alta energia. In questo caso F é l'energia del centro di massa che produce la risonanza, M é la massa della risonanza, e /"é la larghezza di risonanza 
(0 larghezza di decadimento “decay width”), relativa alla sua vita media secondo la formula t = 4/I. La probabilita di produrre risonanza a una data 
energia E é proporzionale a f(£), in modo che il grafico del tasso di produzione della particella instabile in funzione dell'energia tracci la forma della 
distribuzione Breit—Wigner relativistica. 

In generale, J" puo essere anche una funzione di FE; questa dipendenza é in genere importante solo quando /‘non é piccola in confronto aM e la 
dipendenza spazio-fase della larghezza va presa in considerazione. (Per esempio, nel decadimento del mesone rho in una coppia di pioni.) II fattore 


M’ che moltiplica J* andrebbe sostituito con E’ (0 E*/M’, ecc.) quando la risonanza é ampia."! 


La forma della distribuzione Breit—Wigner relativistica sorge dal propagatore di una particella instabile, che ha un denominatore della forma p? — M’ 
+ il. Qui p’ é il quadrato del quadrimpulso portato dalla particella. Il propagatore appare nella ampiezza della meccanica quantistica per il processo 
che produce la risonanza; la distribuzione della probabilita risultante € proporzionale al quadrato assoluto dell'ampiezza, producendo la distribuzione 


Breit—Wigner relativistica per la funzione di densita della probabilita come descritta precedentemente. 


La forma di questa distribuzione é simile alla soluzione dell'equazione classica del moto per una oscillatore armonico smorzato (dumped) condotto da 


una forza esterna sinusoidale”’ 
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(2455) MASSES 


The masses are obtained from the mass-difference measurements that fol- 
low. 


x-(2455)++ MASS 


VALUE (MeV) DOCUMENT ID 
2453.98+0.16 OUR FIT 


£-(2455)+ MASS 
VALUE (MeV) DOCUMENT ID 
2452.9+0.4 OUR FIT 


= -(2455)° MASS 
VALUE (MeV) DOCUMENT ID 
2453.74+0.16 OUR FIT 


From Wikipedia: 


The W and Z bosons are together known as the weak or more generally as the 
intermediate vector bosons. These elementary particles mediate the weak interaction; 


the respective symbols are WwW. , W , and Z. The W bosons have either a positive or 
negative electric charge of | serainitary charge and are each other's antiparticles. The 
Z boson 1s electrically neutral and is its own antiparticle. The three particles have a 
spin of 1. The W bosons have a magnetic moment, but the Z has none. 

Z bosons decay into a fermion and its antiparticle. As the Z boson is a mixture of the 


pre-symmetry-breaking W’ and B® bosons (see weak mixing angle), each vertex 
factor includes a factor 73 — O sin? Ow. where T3 is the third component of the weak 
isospin of the fermion, Q is the electric charge of the fermion (in units of the 
elementary charge), and @w is the weak mixing angle. Because the weak isospin 1s 
different for fermions of different chirality, either left-handed or right-handed, the 
coupling is different as well. 


If we calculate the following simple integral: 


integrate (sqrt(12Pi)) * [ (exp(6-1/144-1/(48*36)-(1/364+1/5760)* 1/216))]x 


Indefinite integral: 





Ce" 1 l 1 f 1 i ) n 
hija 6 ee = ||x ax = 1229.08 +7 
| li P| 144° 48.36 216 a “5760 /)" | 


Plot of the integral: 
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1500 | 


a (a2 from =1.2 to 1.2) 






OO | 










































































=1.0 =-0.5 - 0.5 1.0 
we obtain the value very near to the delta baryons rest mass: 1232+2 


(1232) BREIT-WIGNER MASSES 


MIXED CHARGES 

VALUE (MeV) DOCUMENT ID TECN COMMENT 

1230 to 1234 (= 1232) OUR ESTIMATE 

1228 +2 ANISOVICH 124A DPWA Multichannel 
1233.4+0.4 ARNDT 06 DPWA aN — «N,N 
i732 22 CUTKOSKY 80 IPWA aN — aN 

1233 +2 HOEHLER 79 IPWA aN— aN 

e @ e We do not use the following data for averages, fits, limits, etc. e e e 
1231.1+0.2 SHRESTHA 12A DPWA Multichannel 

1230 +2 ANISOVICH 10 DPWA Multichannel 
1232.9+1.2 ARNDT 04. DPWA aN — «N,N 
1228 +1 PENNER 02c DPWA Multichannel 

1234 +5 VRANA 00 DPWA Multichannel 

1233 ARNDT 95 DPWA rN — Noa 

1231 +1 MANLEY 92 IPWA azrN— zAN& Naa 
A(1232)++ MASS 

VALUE (MeV) DOCUMENT ID TECN COMMENT 

e @e @e We do not use the following data for averages, fits, limits, etc. e @ e 
1230.55+0.20 GRIDNEV 06 DPWA zN— aN 
1231.88+0.29 BERNICHA 96 Fit to PEDRONI 78 
1230.5 +0.2 ABAEV 95 IPWA «rN— aN 

1230.9 +0.3 KOCH 80B IPWA aN— aN 

1231.1 +0.2 PEDRONI 78 aN — aN 70-370 MeV 
A(1232)+ MASS 

VALUE (MeV) DOCUMENT ID COMMENT 

e @ @ We do not use the following data for averages, fits, limits, etc. e e e 
1234.94+1.4 MIROSHNIC... 79 Fit photoproduction 
A(1232)° MASS 

VALUE (MeV) DOCUMENT ID TECN COMMENT 

e @e @ We do not use the following data for averages, fits, limits, etc. e @ e 

1231.3 +0.6 BREITSCHOP..06 CNTR Using new CHEX data 
1233.40+0.22 GRIDNEV 06 DPWA zrN— aN 
1234.35+0.75 BERNICHA 96 Fit to PEDRONI 78 
1233.1 +-0.3 ABAEV 95 IPWA «arN— aN 

1233.6 +0.5 KOCH 80B IPWA «aN— aN 

1233.8 +0.2 PEDRONI 78 aN — aN 70-370 MeV 


Entry 11(ii). .4s n tends to 00, 
= ae 1 1 | 


fot 2 ae 


"dL (/kY 


18 


k=0 


For n = 6, we have: 
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g6 (2 l l 3 
— + + + 
6 3x6? 3x6? 8x64 











8509.5 


Possible closed forms: 


27 08/ a 





= 8509.63202 
esc | — (13 -4a)|= 8509. 41266 
4() 


17019 
— 8509.5 





For n= 8, we have 


Decimal approximation: 


2.24068266666666666666666666666666666666666666666666666... x 10° 


2240682,666666 


We calculate the following simple integrals 1): 


728 * (1/1043) integrate ({[8509.5])x 


Input interpretation: 


] 5 
728 « — [ 8509.5 xax 
10° 


Result: 
3097.46 x* 


Plot: 


\ 4000 | f 
\ 3000 | 
| ; (x from -1.2 to 1.2) 


2000 | 


We observe that the result is practically equal to the mass of J/w(1S) MASS value 
that is 3096.900+0.006 MeV. 


The J/y (J/psi) meson or psion is a subatomic particle, a flavor-neutral meson 
consisting of a charm quark and a charm antiquark. Mesons formed by a bound state 
of a charm quark and a charm anti-quark are generally known as "charmonium". The 
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J/y is the most common form of charmonium, due to its low rest mass. The J/y has a 
rest mass of 3.0969 GeV/c’ (or, equivalently, 3096.9 MeV/c’). 


and 2): 
Pi/1728 integral [2240682.666666]x 


Input interpretation: 


aT 


a | 2.240682666666 «10" x ax 


L726 . 
Result: 
2036.838022171 x 
Plot: 
: 
\ 2 / 
\ 2000 | | 


1500 | (x fram=-1.2to 1.2) 
LOooo 


SOO 


Indefinite integral assuming all variables are real: 


678.9460073904 x° 


The value 2036.838 is very near to the mass of charmed meson D (2010), 1.e. 
D*(2010)= mass, with a difference of a -26. 


D*(2010)* MASS 


The fit includes D=, D®, Dé, D*=, p*9, a D,(2420)°, D3 (2460), 


and D.+(2536)* mass and mass difference measurements. 


VALUE (MeV) DOCUMENT ID TECN CHG COMMENT 
2010.26+0.05 OUR FIT 


e e e We do not use the following data for averages, fits, limits, etc. e@ @ « 
2008 +3 1 GOLDHABER ff MRKI + et e 
2008.6 +1.0 2 PERU/#/I ff LGW G+ et e 


1 From simultaneous fit to D*(2010)T , D*(2007)9, DT, and p9. not independent of 
FELDMAN /7/B mass difference below. 
2 PERUZZI 77 mass not independent of FELDMAN 778 mass difference below and PE- 


RUZZI 77 D® mass value. 


We have: 
99 


Example. For n, a > 0, 
" cos(nx)dx 1 


9 at +x? 2a 


For n=1, a=2, we obtain: 


Input: 

- 2 
: exp(—2) 
Exact result: 


aT 


4 e* 


Decimal approximation: 


0.106292082896909082109780590302250510262385101997650436041... 
Value very near to the branching ratio of D*: 


Dt BRANCHING RATIOS 


Some now-obsolete measurements have been omitted from these Listings. 


— c-quark decays ————— 
[(c + et anything)/[(c — anything) 


For the Summary Table, we only use the average of eT and pe measurements from 
i O_, cc decays; see the second data block below. 


VALUE EVTS DOCUMENT ID TECN COMMENT 


0.10340.000+ 2-008 = =378 «= LABBIENDI. 99k OPAL _Z9 — cz 


1ABBIENDI 99K uses the excess of right-sign over wrong-sign leptons opposite recon- 
structed D*(2010)t — D2 xt decays in Z2 = ce. 


(Kt K~ nt) /0(K~2nt) To7/Tag 
VALUE FVTS DOCUMENT ID TECN COMMENT 
0.1059+-0.0018 OUR FIT 

0.1059+-0.0018 OUR AVERAGE 

0.106 +0.002 +0.003 BONVICINI 14 CLEO All CLEO-c runs 
0.117 +0.013 40.007 181420 ABLIKIM 05F BES. ete ~ u(3770) 
0.107 +0.001 40.002 43k AUBERT 05s BABR ete = T(4S) 
0.093 0.010 72-008 JUN 00 SELX 7 nucleus, 600 GeV 
0.0976 +0.0042 + 0.0046 FRABETTI 958 E687 + Be, E, ~ 200 GeV 


From the inverse of the expression, for n=4, a=3, we have: 


Input: 


m 319; 
: exp(—12) 


Exact result: 
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Gel 





aT 
Decimal approximation: 


310838.75479469837206 10230743772732246045552446944 186835683... 


310838.75479 = 3108.3875 * 10° and 3108.38 is a value very near to the vector 
meson J/Psi = 3096.916+0.011 


If we calculate the following integral, we have: 


(Pi*2)/1728 integrate x/(P1/6 * exp(-12) 





x a 4 
————_ dx = 887.69 x° 
1728 | =m exp(—12) 


Where 887,69 is a very good approximation to the masses of vector meson Kaon = 
891.66+0.026 896.00+0.025 


Now: 


Entry 16. For a and n both real, and n integral in (iv), 


. |” sinh(ax) _ 1 sin a 
(1) | cadens cos(nx) dx = 


——————— ad) <. 7, 
2 cosh n + cosa’ a | 





fora=3 and n= 1/1728, we have: 


l sin(3) 


; )+ cos(3) 
1728) 





é cosh| 

Exact result: 
sin(3) 

2 [cos(3) ~ cosh| —— }} 


Decimal approximation: 


7.050592000652599429873182695638317820716138104149441462737... 


If we calculate the following integral, we obtain: 


Pi‘6/3 integrate 1/2 ((sin(3)/(((cosh(1/(1728))+cos(3)))x 
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n® sin(3) 3S en 
a  _ @€e = Constant 2259.45 log(0.0200153 x) 
3 2 [[cosh( —— ) + cos(3)} x] 


(assuming a complex-valued logarithm) 


Alternate forms: 


Te x6 sin(3) log(2 x (cos(3) + cosh| — })} 


3 (1 + ee +32 ee cos(3)} 





x° sin(3) log|2 x (cos(3) . cosh| )) 





| 1728— 
6 | ——— + - + cos(3) 
1728— 3 

2 ve : 


ee 18 sin(3) (1728 log|x [1 Ve 42°" Ve cos(3)}| - 1} 


5184(1+°°Ve +2) Ve cos(3)) 


Alternate form assuming x>0: 





xo sin(3) log(x) a? sin(3) log(cos(3) + cosh( — }} xo log(2) sin(3) 
6 (cos(3) + cosh{ —— }} 6 (cos(3) + cosh| —— }} 6 (cos(3) + cosh{ —— }} 


Series expansion of the integral at x=0: 


§ sin(3)(logix) + log(2) + log{cos(3) + cosh(—_})}_ 
6 (cos(3) + cosh( —— }} 


(generalized Puiseux series) 


Series expansion of the integral at x=oo: 


n° sin(3) (log(x) + log(2) + log(cos(3) + cosh{— }}} | l ‘ 
I O = 

6 [cos(3) + cosh(—— } 7 (=| 
(generalized Puiseux series) 
where (2259.45 * 3.91) /4 = 2209.32 or (2259.45 *3.91)/3.91 = 2259.45 that is 
very near to the mass of meson f(2300): 
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f,(2300) MASS 


VALUE (MeV) DOCUMENT ID TECN COMMENT 
2207428 LETKIN 88 MPS 222-p— don 
e « @ We do not use the following data for averages, fits, limits, etc. « @ « 
wat i+ 2 , ao. BO 
2243" 699 UEHARA 13. BELL yy— Keke 
92270412 VLADIMIRSK...06 SPEC 40 7—~p— Ke Ke n 
9327+ 904+ 6 ABE 04 BELL 10.6 etTe— — ete—KTK— 
9231+10 BOOTH 86 OMEG 85 7~Be— 2¢Be 
oom? LINDENBAUM 84. RVUE 
2320440 ETKIN 82 MPS 22 7~p— 2@n 


1 includes data of ETKIN 85. The percentage of the resonance going into @@ 27 T S95, 
D5, and Dg is gr. a and 69758, respectively. 


Indeed, if we take 2297, we have the minimum value 2297 — 28 = 2269. While 
2209.32 is practically equal to the mass of meson f9(2200): 





fo(2200) MASS 
VALUE (MeV) FVTS DOCUMENT ID TECN COMMENT 
2189+13 OUR AVERAGE 
21704201 10 ABLIKIM 05@ BES2 wu(2S)— 

“y mtn KT KT 
2210+50 1 BINON 05 GAMS 33_7>p— nnn 
2197+17 2 AUGUSTIN 88 DM2 J/w ko Ke 

e « @ We do not use the following data for averages, fits, limits, etc. « « © 
2206+12+ 8 381 3:4 DOBBS 15 Ifa yKTK— 
2188+17+16 203 «3:4 DOBBS 15 W(2S) = y¥KTK~ 
ns 2122 HASAN 94 RVUE po— ma 
mt 2991 HASAN 04 RVUE ppop— aa 


1 First solution, PWA is ambiguous. 

2 Cannot determine spin to be 0. 

3 Using CLEQO-c data but not authored by the CLEO Collaboration. 
4 From a fit to a Breit-Wigner line shape with fixed [ = 238 MeV. 


Indeed: 2189 + 13 = 2202; 2197 4+ 17 = 2214; 
If we calculate the following integral: 


125/2 integrate 1/2 ((sin(3)/(((cosh(1/(1728))+cos(3)))x 





125 sin(3) | 
—— 2" os & | «= dx = constant + 440.662 log(0.0200153 x) 
2 | 2 [(cosh| 4 ) + cos(3)) x) 
4 1728 
(assuming a complex-valued logarithm) 
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Alternate forms: 
OE sin(3) log(2 x [cos(3) ~ cosh( —— })} 


1728 
2(1+ ale a oe cos(3)} 


125 sin(3) log(2 x |cos(3)+ cosh( —— })} 


. 4 1 728-— 
4| ~~ + +cos(3)] 
9 1728— 3 





"Ve sin(3) (1728 log(x(1 + Ve +2" Ve cos(3)}| ~ 1} 
3456(1+°°Ve +2) Ve cos(3)} 


Alternate form assuming x>0: 


125 sin(3) logix) 125 sin(3) log(cos(3) + cosh{ — }| 125 log(2) sin(3) 


4 cos(3) + cosh(—)) 4(cos(3) + cosh( —— }} 4(cos(3) + cosh( ——}} 


Series expansion of the integral at x=0: 


125 sin(3) (logix) + logi2)+ log|cos(3) . cosh( —— ))) 


o(x°) 
4 [cos(3) + cosh(—— } 
(generalized Puiseux series) 
Series expansion of the integral at x=oo: 
125 sin(3) [log(x) + logi2)+ log(cos(3) + cosh( —— })) é 
ee = o((—) | 
4 (cos(3) + cosh(—— |} . a 
(generalized Puiseux series) 
Now: 


440.662 log(0.0200153) 


—1723.54... 


The result -1723,54 is exactly the mass with sign minus of fo(1710) that has been 
identified as possible particle named “glueball”. Indeed: 
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fo(1710) MASS 


VALUE (MeV) FVTS DOCUMENT ID TECN COMMENT 


1723T 7 OUR AVERAGE = Error includes scale factor of 1.6. See the ideogram below. 


1750+ 6 Woe 55k  1ABLIKIM 13N BES3 ete— = J/b => ynn 
+6 +29 ae 

i > UEHARA 13 BELL yy— K2Ka 

1701+ 5 7 ; 4k  *CHEKANOV 08 ZEUS ep— K2K2x 

17657 : 4793 ABLIKIM O6v BES2 ete = J/b— yatta 

1760415 7}? 3 ABLIKIM 05q BES2 w(2S) = yata-KtK- 

1738430 ABLIKIM O4E BES2 J/ts— wkKtK- 

1740+ 4 73? 4 BAI 03G BES J/w—> yKK 

1740+ 30 4 Bal O0A BES J/b— y(atn-atn7) 

1698418 5 BARBERIS O0E 450 pp > penne. 

1710412 +11 6 BARBERIS 99D OMEG 450 pp— Kt+K-, ata7 

1710425 7 FRENCH 99 300 pp > pp (K* K~) pg 

1707410 S AUGUSTIN 88 DM2 J/b— yKTK~, KOK 

1698415 8 AUGUSTIN 87 DM2 J/w—> yatta 

1720410 +10 9 BALTRUSAIT..87  MRK3 J/u = yKtK~ 

1742415 S WILLIAMS 84 MPSF 2007-N— 2K2x 

1670450 BLOOM 83 CBAL J/w— y2n 


Note that the value -1723,54 1s practically equal to value 1723(46, -5) in MeV with 
sign minus 
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Our model has a minimal set of free parameters: {#, A, IM,g, Ms, 1c, }. The glueball mass depends 
on {&, A}. We fix A by fitting the expected glueball mass. Particularly, for A = 236 MeV and #&(Mag) 
defined in Equation (28) we obtain new estimates: 


Mo++ = 1739MeV, = &(Mo+) = 0.451. (33) 


The new value of Mo,+ in (33) agrees not only with our previous estimate [27], but also with other 
predictions expecting the lightest glueball located in the scalar channel in the mass range ~ 1500 + 
1800 MeV [12,16,46,51]. The often referred quenched OCD calculations predict 1750 + 50 = 80 MeV for 
the mass of the lightest glueball [17]. The recent quenched lattice estimate with improved lattice spacing 
favors a scalar glueball mass Mg = 1710 + 50 + 58 MeV [49]. 

Another important property of the scalar glueball is its size, the ‘radius’ which should depend 
somehow on the glueball mass. We estimate the glueball radius roughly as follows: 





1 d'x x2 W, (x) U24(x 1 
1 s/f : eae Ee) : UV ) op —_______ (51 fm. (34) 
2A \) [dx Wa(x) U2(x) ~ 394.3 MeV 


fot+ ™~ 

This may indicate that the dominant forces binding gluons are provided by vacuum fluctuations 

of correlation length ~ 0.5fm. On the other side, typical energy-momentum transfers inside a scalar 

glueball should occur in the confinement domain ~ 236 MeV ~ 0.85 fm, rather than at the chiral symmetry 
breaking scale Ay ~ 1GeV ~ 0.2 fm. 


The gluon condensate is a non-perturbative property of the OCD vacuum and may be partly 
responsible for giving masses to certain hadrons. The correlation function in QCD dictates the value 
of corresponding condensate. Particularly, with A = 236 MeV and a; = 0.451 we calculate the lowest 
non-vanishing gluon condensate in the leading-order (ladder) approximation: 


pe 


= (FiFy’) =A‘ ~ 0.0214 Gev4 
7 a 
which 1s in accordance with a refereed value [52] 


ts (G?) — (7.0+13)-10-2 Gev*, or, = (G?) — (22 +0.4)-10-? Gev?. 


7. Conclusions 

In conclusion, we demonstrate that many properties of the low-energy phenomena 
such as strong running coupling, hadronization processes, mass generation for 
quark-antiquark and di-gluon bound states may be explained reasonably within a 
QOCD- inspired model with infrared-confined propagators. We derived a meson mass 
equation and by exploiting it revealed a specific new behavior of the strong coupling 
as(M) in dependence of mass scale. An infrared freezing point as(0) = 1.03198 at 
origin M = 0 has been found and it did not depend on the particular choice of the 
confinement scale A > 0. A new estimate of the lowest (scalar) glueball mass has 
been performed and it was found at ~ 1739 MeV. The scalar glueball ‘size’ has also 
been calculated: rg ~ 0.51 fm. A nontrivial value of the gluon condensate has also 
been obtained. We have estimated the spectrum of conventional mesons by 
introducing a minimal set of parameters: four masses of constituent quarks (u = d, s, 
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c, b) and A. The obtained values fit the latest experimental data with relative errors 
less than 1.8 percent. Accurate estimates of the leptonic decay constants of 
pseudoscalar and vector mesons have also been performed’. 


Now we take the integral of pg.76 


integrate (sqrt(12Pi)) * [ (exp(6-1/144-1/(48*36)-(1/364+1/5760)* 1/216))]x 
multiplied for (1.08643)*. We obtain: 





1.086434 [ v 12 6. ; | —— | : | 
aero) 7 EXp)o -—- — - — | — + — — |X ax 
/ P| 144. 48.36 (36 5760) 216) - 
Result: 
1712.32 x° 
Plot: 
y 

, 2500 | } 
\ 2000 | 7 | 

\ 1500 / from -1.2to 1.2 


Alternate form assuming x is real: 


1712.32 x* +0 


Indefinite integral assuming all variables are real: 


570.775 x" 
Also here the value 1712,32 is a good approximation to the mass of fo(1710). 


We calculate this other integral (see pg.73): 


(729+9+16)*(1/10%56) integrate exp((((sqrt(1729)*3)+(((sqrt(1729)%2)- 
1))/24)))*((1/(sqrt(1729)*3)+(1/((2* (sqrt((1729))%2)3%2))))) * (2.060144* 104-27)x 


: Note in Italian “In conclusione, dimostriamo che molte proprieta dei fenomeni di bassa energia, come il forte accoppiamento in movimento, i 
processi di adronizzazione, la generazione di massa per stati legati a quark-antiquark e di di-gluon possono essere spiegati ragionevolmente all'interno 
di un modello ispirato alla QCD con propagatori confinati con infrarossi. Abbiamo derivato un'equazione di massa del mesone e sfruttandola ha 
rivelato un nuovo comportamento specifico dell'accoppiamento forte aS (M) in dipendenza della scala di massa. E stato trovato un punto di 
congelamento a infrarossi aS (0) = 1.03198 all'origine M = 0 non dipendente dalla particolare scelta della scala di confinamento A> 0. E stata 
eseguita una nuova stima della massa di glueball pit bassa (scalare) e é stato trovato a ~ 1739 MeV. E stata calcolata anche la "dimensione" del 
glueball scalare: rG ~ 0,51 fm. E stato ottenuto anche un valore non banale del condensato di gluone. Abbiamo stimato lo spettro dei mesoni 
convenzionali introducendo un set minimo di parametri: quattro masse di quark costituenti (u = d, s, c, b) e A. I valori ottenuti si adattano agli ultimi 
dati sperimentali con errori relativi inferiori all'l,8%. Sono state inoltre eseguite stime accurate delle costanti di decadimento dei mesoni 
pseudoscalari e vettoriali” 
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el fp 1 
(729 +9 +16) aa J exlV 1729 3+ (V 1729 -1)) 


l l | | 97 
+ ——~ |x2..060144 x 10" x dx 
V1729 «3 9V172990°.3 


Result: 


1740.51 x 


Plot: 
¥ 


2500 | 






AWG | 





(x from -1.2 to 1.2) 













Alternate form assuming x is real: 


1740.51 x* +0 


Indefinite integral assuming all variables are real: 


580.171x° + constant 


We note that this value 1.e. 1740,51 correspond exactly to the new estimate of the 
lowest (scalar) glueball mass, that is ~ 1739 MeV. 


Furthermore e'””’ = 1,7302307644949 * 10’°* = 1730,2307644949 * 10”°' that is 
about a multiple of 1730. 


Further, from pg.40, we can calculate the following integral: 
-47.23265-58.8742714-382.2571064+16507.8 1834+ 139489-139468-2209694+2085349 


1/31 * integrate [-47.23265-58.8742714-382.257106+16507.8183+139489-139468- 
2209694+2085349 |x 


l a 
3] (-47,23265 - 58.8742714 - 382.257106 + 
16507.8183 + 139489 - 139468 -2209694+2085 349) xdx 
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Result: 
~1746.85 x° 


Plot: 










BOO | 
Loo0 | (x from =1.2 to 1.2) 
L500 | 


/ 2000 | 


7500 | 


Alternate form assuming x is real: 


0-1746.85 x 


Indefinite integral assuming all variables are real: 


582.983 x° 


The result -1746.85 is a good approximation of the new estimate of the lowest 
(scalar) glueball mass, thatis ~ 1739 MeV. 


Note that: 


(1/52) * (1/1728) * integrate [-2209694 |x 


Indefinite integral 


= if 2209694xdx = 1104847 x 
52.1728 J vdxy =- oe 
-12,29575097x? 

and 


((1728+216)*1164.2696)/10“10 * integrate [-47.23265-58.8742714- 
382.257106+16507.8183+139489-139468-2209694+2085349 |x 


Input interpretation: 
(1728 +216)» 1164.2696 
190% 
[ (-47.23265 —58.8742714 — 382.257106 + 16507.8183 + 139489 —- 


139 468 —- 2209694 +2085 349) x dx 


Open code 
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Result: 


~12.2565 x" 


results 12.29 and 12.25, that are very near to the value of the black hole entropy 
(12.19) with minus sign. 


We have also: 


(P1%2)/(2e) * (1/(10%5)) * integrate (sqrt(12Pi)) * [ (exp(6-1/144-1/(48*36)- 
(1/36+1/5760)* 1/216))]x 


Indefinite integral: 





|| xax- 


| ! (2 i % 
36 «5760! 


7 ' i. 4 1 

129 expl6 — — — ——— - — 
(2 ©) 10° | — P| 144° 48.36 216 
0.0223128 x* 


Plot: 


\ 0.030 | / 


\ 0.025 | 


aoee / (x from -1.2 to 1.2) 


The value 0,0223128 is a good approximation to the value of the lowest non- 
vanishing gluon condensate, that is ~0.0214 GeV’. 







and: 


(Pi*2)/(sqrt(9Pi/5)) * (1/(10%4)) * integrate (sqrt(12P1)) * [ (exp(6-1/144-1/(48*36)- 
(1/36+1/5760)* 1/216)) |x 


Indefinite integral 


Ca 
= 








——— 


J 22 194° 


ya 


, 


2 1 lyl oai1y 
y l2a exp(6 - |Jxax 


144. 48.36 216 Cae 


0.510114 


Plot: 
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0.4 | f (x from -1.2 to 1.2) 


We observe that the value 0.510114 is exactly the value of the scalar glueball ‘size’ 
that is rg ~ 0.51 fm 


From the integral of pg.80, we have: 
0.57721 1/(10%3) (P142)/1728 integrate x/(P1/6 * exp(-12)) 


(where 0.57721 is the Eulero-Mascheroni constant) 


Input: 





1 a : x 
0.57721 x — | ——-~ dx 
10° 1728 . : exp(—12) 
Result: 
0.512383 x 
Piotr: 
¥ 
\, fi 
\ / 
4 0.6 | F 
\ *| / 
a4 | | (x from -1.2 to 1.2) 


The value 0.512383 is very near to the value of the scalar glueball “size’ that is rg ~ 
0.51 fm 


and 
0.57721 /(sqrt(2e)) 1/(10%4) (Pi*2)/1728 integrate x/(P1/6 * exp(-12)) 
Input: 


V2e 107 1728. 





oe 


O.57721 1 = x 
= [ —— a 
: exp(—12) 
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Result: 


0.0219752 x* 


Plot: 


\ 0.0.30 | 
\ 0.025 | 
| 0.020 | 
0.015 | 








(x fram =-1.2 te 1.2) 


“Ss. 0.005 | 


The value 0.0219752 is very near to the value of the lowest non-vanishing gluon 
condensate, that 1s ~0.0214 GeV". 


Now: 


Our version of Example (i) is different from that of Ramanujan, who writes 
that the maximum value of a*/T'(x + 1) is 


qe 12 1 
ra+4) exp, 152a3 + sam) 


For a= 16 


qa t2 1 
r(a+4) exp(; 152a> + =) 


4611686994701242309,804652561838 / (gamma 33/2) 
4.611686994701242309804652561838 x10! 
r(2) 
Leos 
888571.9401322504183973732 124617... 
191898 783962510625 Van 
Gamma 3/2 = 65536 


5.1899984530401250830724817743776669334401731891236353... x 10 
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16° = 4096: 4096 * 1152 = 4718592: 4718592 + 323.2*16 = 4723763,2 and 
e'/47°3732 _ 1 (9000021 16956467775 140917669629 
(16*15.5)* 1.00000021 16956467775 140917669629/(5.18999845304012508*10"7) 


1/(32*8) integrate ((16%15.5)* 
1.QO000002 1 16956467775 1409 17669629))/(5.18999845304012508* 10%12)x 
Input interpretation: 


| a a a 


32.8. 5.18999845304012508 10 “ 
Result: 
1735.49 x* 
Plot: 
: 
ee, 


at ( (x from =-1.2 te 1.2) 


Looo | 
, BOO | 
a 
0.5 0 


Alternate form assuming x Is real: 


1735.49 x“ +0 


Indefinite integral assuming all variables are real: 


578.497 x° 


Also this result 1735.49 is a good approximation of the new estimate of the lowest 
(scalar) glueball mass, thatis ~ 1739 MeV. 


Note that: 


1/(144*32*8) integrate ((16%15.5)* 
1.00000021 16956467775 1409 17669629))/(5.18999845304012508* 10%12)x 


Input interpretation: 


1 = 1.0000002116956467775 140917669629 
es eee" 
144« 3268. 5.18999845304012508 10% 
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Result: 

12.052 x* 

The result 12.052 is very near to the value of black hole entropy 12.19 
Furthermore, we have: 


1/(14442) 1/(10%3) integrate ((16%15.5)* 
1.00000021 16956467775 1409 17669629))/(5.18999845304012508* 10%12)x 


Input interpretation: 


l 1 16? © 1.0000002116956467775 140917669629 
——————— 5558585858898 





ro, aX 
14447 10°. 5.18909845304012508 10 
Result: 
0.0214258 x* 
Plot: 
¥ 
\ 0.030 | / 
\ 0.025 | # 












0.020 | 


(x from =1.2 to 1.2!) 
0.015 | 


“0.005 | 


and 


1/(P1*2-3%2) 1/(10%6) integrate ((16%15.5)* 
1.00000021 16956467775 1409 17669629))/(5.18999845304012508%* 10%12)x 
Input interpretation: 

l . 1 a 1.0000002116956467775140917669629 
7-3? 106. 5.18999845304012508. 10! 


Result: 


0.510906 x 


Plot: 


\ 


(x fram =-1.2 to 1.2) 
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The results 0.0214258 and 0.510906 are exactly the value of the lowest non- 
vanishing gluon condensate, that is ~0.0214 GeV* and the value of the scalar glueball 
‘size’ that is tg ~ 0.51 fm. 


Now: 


Entry 30(1). If n is a nonnegative integer, then 
DO ote, 2ntl © otazhtt2 1 
sin Si r + 
| x= | sin??? x / aT (nth) 


‘ x ‘ x? 2n! 


We have, for n = 3: 





61 384 
0.008181230868723419891829800477290372094263461977539338075... 


And 


1 
i of F } 
Vo" "|< | 


6! 





122.23099629457561787050273027009 10300424650079286705526382... 


This result 122,23 is very near to the value of the mass of the Higgs boson 
(125,09 + 0,24). 


Multiplying the expression for the square of the golden ratio, we obtain: 
(((sqrt(5)+1))/2)42 (((sqrt(Pi)* gamma(7/2)))/(6!) 


ye YG) 








Exact result: 
fa re i 
[l+V5 fa 
1536 
Decimal approximation: 


0.021418740484127742328833730199275264911533876803636093597... 


Property: 


(l+V5S)a 
1536 


is a transcendental number 


Alternate forms: 


— (3+¥5)s 





768 
: VS a 
256 768 


Continued fraction: 
[O: 46, 1, 2,4, 1,5, 1,5, 1, 3, 3, 6, 6, 1, 1, 1, 3, 1, 10, 1, 1, 25, 1, 13, 1, 1, 2, 20, 1, ... 


Alternative representations: 


(2 (VS i 1)) (vx r(2)) e ga 7/2 lo ga (9/2) (; (1 . v5 )) hae 


- — 
Gt (lh 


(- (v5 + uf (vir r(2)) pe lesG(7/24logG(9/2) | ! (14 V5)y da 


2 
6! - Su. 6 


(; (v5. ~ if (vir r(2 ) plo gG(7/2)4logG (9/2) (2 (14 v5)) i 


MZ 
6! ela?) 


Series representations: 


(; (V5 +1) (MFG) 
6! 


=|exp (i im = = | Vx 


2H 


a cay (9 ~ xj" x = |. . 


vee EA ye EM 


20 


k=O 
(11 or — xt x (1) (7 2,2 rik), 
: S| 1)"1 (rn —xy"l x (>). (3 zo) T"2!(zq) 
tie. | / 
ky =O ke =O ky !ka! 
v6 —ng)* r*!(1 +19) 
Le 
. k=O 
for (x € R and (m ¢ # or mg = 0) and (zp ¢ # or zg > O) and x < 0 and mm = 6) 
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1 12 7\ j 
(; (VS ’ 1)) [vx r(; ) _ | | 12 [arg(n—2q W(2 7) ao [argin—zy W(2 7} 
6! 7 ay + : 


oe Nye oe a 
1 yW2 largiS-29(27) 4941/2 [angiS-zgi/(2mi] co | 1) | at (3 — Zo)" Zo 
1+2 5 » eh: 


a 4 
an - _ ke! 


os O 
Kk! 
k=O 


, r-1* {1 a 
(- paseo _}+larg\(5~29 V2) iz 1) ( oh (9 -—Zo)" By | 


oo a8 (- 1)" (->). ; ~ zo)? (1 - Zo)" Zo r*2)(zq) 


| | Btky 42 | 
yy | 


4 (6 — no) F(1 + ng) 
Le 

k=O) 
fi IT Win Z£ Of Aq ()) and Lal & OF Zn r | and rir 4 A 


Integral representations: 


(2(v5 +1) (Vx r(2)) r(2)Q+Vv5)P ver 


2 
6! 4 [et 8 at 


(5 (V5 + Uy) (ve r(2)) 
6! 


in(1+ V5) Vr 
2(720 +e ” (-(oo + 6 co + 30 co + 120 09 + 360 oo + 720) co +—/20)) §-— at 
Y -F/2 
E 


(3 (V5 +0) (Me TG) x(a VE Vr 


a! 1440 $n dt 
And 
24 (((sqrt(5)+1))/2)%2 (((sqrt(Pi)*gamma(7/2)))/(6!) 
(G5 lp oe 
= [1+ V5 ) x 


Decimal approximation: 





0.514049771619065815892009524782606357876813043287266246341... 


Property: 
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1 2 
aa (1 +¥5| 718 a transcendental number 


Alternate forms: 


[3+¥5)s 


] 
32 


32 wWSad 
— + 
32 a2 





Continued fraction: 
(0: 1,1,17,3,2,2,142.1,2,2,5,2,21,2.1,2,1,11,1,1,3,2,2,1,1,7,1,1,...] 


Alternative representations: 


(24(2 (v5 + LP (vr r(2)) ; 24 ¢Wet7/2yingse/2) (1 (1 +V5 jf fee 


G! (1h 


(24(2 (V5 +1)/) (va r(2}) ; 24. WEa(7/2MlosG912) (2 (1 4¥5 \l vr 


6! SW 6! 


(24(2 (V5 +1)f)(Va r[Z}) 24 eeesri2tosc9i2) (2 (1 4 V5) Vir 


A! goat?) 


Series representations: 


(24(3 (V5 +0 )Ve UZ) : sx [MEA 





5 a, \Y* 


oe (-1 (5 - x)" - = |. 


k! 
=O) 


poe Ee 


An 


a1 ae wk w* (81) (2 _e. F2 rik. 
woo (DT xy x1 (2), (2-20) 2 20) 
kitks! | 


ky =O ke =O 
oe & AK] -- 

(6 —no} T'(1 +g) 
Le 


«=O 


for(xe Rand(m ¢ 7 orm = Oand(z, ¢ 7 orzo > Obandx <0 andm - 6) 
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~ = 14 — 7 
[24 é (v 2+ 1)) [v |; } _|¢ (— | 1/2 [ar gin—zg V2 7) eo [argin—zp V2 7) 
6! - . 


2g 


. ¢_ aK f_ 1} _ eK ok 
(= poses 1/241/2 |ars(5-z WEE 7] of 1) ale (9 -—Zo) Zp 
1+2)/— Za it 
an = k! 


2 k 


| ro Ue aK fil og Kk ek F' 
(- pee oemnenils = | zh a | 
ag ————— a 





“0 k=0 
cy f_ly [7 \K2 ky el pik) 
2» « (1 (-- [= -z “(m—-—Zoy! gg ° TY “ie 
— Ss | 2 ky Z 0) a} 0 (Za) j 
kj 'ko! | 
ky =O ko =O | - 


>, kel 
= 
ro] rh £ OF MM 1) and i £ OF 2 I and rh 


5 (6 — Fg \ oh _ ~ 


Integral representations: 


(24(2 (v5 +1)/)(vx r(2}) 6 r(Z)(1+V5 7 va 
6! 7 [eet eat 
(24(2 (v5 + (Var r(2)) 


Z 
2 
6! 


l2Zia(1+ v5) Vir 
72042 " (-(co + 6 09 + 30 co + 120 oo + 360 60 + 720) 00+ —720) =< at 
cri2 
L 


°" 720 § dt 


where the results 0.02141874 and 0.51404977 are exactly the value of the lowest 
non-vanishing gluon condensate, that is ~0.0214 GeV" and the value of the scalar 


glueball ‘size’ that is rg ~ 0.51 fm. 


Now, we calculate the following integral: 


(9*Pi) integrate x/[(((sqrt(P1)*gamma(7/2)))/(6!)] 


Indefinite integral: 
(9 x) —__ x = 1728 x* + constant 


6! 
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Plot: 


2500 | 










2000 | 
a (x from -1.2 to 1.2) 
Looe | 


BOO | 


1728 


(sqrt(1.08643)+55/2) integrate x/[(((sqrt(P1)*gamma(7/2)))/(6!)] 


m——— 55 [ x 
4 1.08643 + > ax 











V0 ry <I 
6! 
Result: 
1744.38 x° 
Plot: 
¥ 
\ 2500 | 
2000 | 
1s00 | (x from =1.2 to 1.2) 
Looe | 
BOO | 
—— ¥ 
1.0 0 0.5 1.0 


The result 1744.38 is very near the new estimate of the lowest (scalar) glueball mass, 
thatis ~ 1739 MeV. 


Note that: 
1/144 * (sqrt(1.08643)+55/2) integrate x/[(((sqrt(P1)*gamma(7/2)))/(6!)] 


Input interpretation: . 
1 i— Fo x 
= [y 1.08643 + =| * gy 
144 1 2, Vi0_ r| <| 


6! 





Result: 


12.1137 x" 
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The result 12.11 1s very near to the value of black hole entropy 12.19 


Now: 


Entry 35. Let n denote a nonnegative integer, and let «, B > OwithaB = x. Then 
< M(n + 2) s- 
1 re ———“-<}] + 2 2Pk oo (4Bk 
vas ial Tak arf en 2, e  l4Bh) 


where 


n n + (n + kj" k 
eld) = ani ees (n— kik! | 


*  cos(2zkx) BT (n +4) 
4) — Wm = FE 21 97 2Bk 
I (I+ o2x2yrt™ = fepeth, 1) n PAB) 





Forn=3,k=2, aB=7 


[(3!)/(6!)] sum [5!t/(1!2!)] 


>» 60t 
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0.5 

sqrt(P1)*(3.32335097)/(6)*(2(exp(-4P1)*0.5(8P1) 

gamma(7 /2) 3.323350970447842551184064031264647217745405230229475865400... 
gamma (4) = 


((sqrt(P1)*(3.32335097)/(6)))*(2*e*(-4P1))*0.5(8P1))) 


Input interpretation: 
i te eeeee 





J(2 e*"\x0.5 (82) 
Result: 


0.0000860467... 
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1 


[Var x SSS) (20 47) x 0.5 8x) 


Result: 


11621.6... 


The result 11621,6 is very near to the value of the Ramanujan’s class invariant 
1164,2696 multiplied by 10. 


Now: 


(27*2)-(((sqrt(5 )- 1)/8)))* 1/[((sqrt(P1)*(3.32335097)/(6)))*(2*e*(-4P1))*0.5(8P1))) | 


Input interpretation: 


27 2-(= (y's -1)| —— 
8 1 (Vn x SSE) (2047) x 0.5 8m) 

Result: 

-1741.63... 


Series representations: 


The result -1741,63 is very near the new estimate of the lowest (scalar) glueball mass, 
thatis ~ 1739 MeV. 


V5 -1 


27 x 2 — ——____—_———_— = 
- ((2 e“") Vn 3.32335 «0.5 (8 m))8 


[o.o282095 [- te "4 S4" | 2 |- 1914.25 74 -léa 
k 
k=O 














ent P 1 «hh oo . . 1 ey 

Ycten*| 2) || Was Ycren*| | 

k=O kK bn K 
v5 -1 


fo 
- (2e 7") va 3.32335 «0.5 (89) 8 


(- 3 i (- 5 h 


-|\eRa0eS [ne te al 2 pial 1 ee 
k=0 : 





k! y-tAe 7, ki 


k=0 


oo (—1)* (-1 +.a)* (- ; | \ oo (- 1) (-1 +2)" (- ; \ | 
k=O 
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27 x2 = = 
, ((2e*7) Vn 3.32335 » 0.5 (8 7)|8 
oe (-1/" ee |. (5 — Zo \" Zor 


|[oczeae - re ya > ke - 


k=O 
wo (- Ly [ Pak (w —Zq)* 25" \/ 


ale 7, 


o (-lY |-=] (7-3) zn" 
; zo. > “Peabo a) for not ({(zo¢R and - 


k=O) 


1/(192+9)2 integrate [-1741.63x] 
Input interpretation: 


——— |- 1741.63 xdx 
(192 +9) 


Result: 
~0.0215543 x* 


Plot: 















































1.0 0.3 o 
“0.005 | 


| 
-0.010 | 
-0.015 | 
0.020 | 

| 
01.025 | 
-0.030 | 


(a from =1.2 to 1.2) 





























8* 1/(144-27)42 integrate [-1741.63x] 


i 5 

a [ -1741.63 ae 
(144-27; 

Result: 

~0.508914° 


Plot: 



























































(x from =-1.2 to 1.2) 
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Se oF «Cd 
= Ss oe Po oe Pe 


Alternate form assuming x is real: 


0-0.508914.x° 

Indefinite integral assuming all variables are real: 

0.169638 x° 

where the results -0.0215543 and -0.508914 are exactly the value of the lowest non- 
vanishing gluon condensate, that is ~0.0214 GeV” and the value of the scalar glueball 
‘size’ that is tg ~ 0.51 fm. 


Now, we calculate the following integral already previously analyzed: 


integrate 1/[((sqrt(P1)*(3.32335097)/(6)))*(2*e%(-4P1))*0.5(8P1))) |x 


| : 
{> ___— dx = 5810.8 x° 
J < (vx 3.32335097) (2 e*™)0.5 (8m) 


Plot of the integral: 
\ aOOO | | 


\ 6000 | 
i (» fram =1.2 to 1.2) 


4000 | 
\% 2ooo | 
_ | 


Note that: 







1729/(26P1) * 1/104 integrate 1/[((sqrt(P1)*(3.32335097)/(6)))*(2*e”“(- 
A4Pi))*0.5(8Pi)))]x 


Input interpretation: 


1/729 ] ] 





a —SSs AANA —_ x fr 
26x 107 J (var ae (Ze 47) x0.5 Bm) 
Result: 

12.3001 x* 


The result 12.30 1s very near to the value of the black hole entropy 12.19-12.57 


We have also (see pg. 19) this other integral and we can to obtain: 
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integrate [10361.2220016+1334.337561]x 
[cio 361.2220016 + 1334.337561)x dx = 5847.78 x 


Plot of the integral: 







¥ 
\ BO00 | 
\ S000 | 
| (x from =-1.2 to 1.2) 
4000 | 
2000 | 
“| 7 
LO | 0-0.5 o5 1.0 


We note that: 


1729/(26Pi) * 1/10%4 integrate [10361.2220016+1334.337561 |x 


Input interpretation: 
—_—_ x — {ao 361.2220016 + 1334.337561)xdx 
267 107. 


Open code 


Result: 


12.3784 x* 


The result 12.378 1s very near to the value of black hole entropy 12.19 — 12.57 


integrate 1/2 [10361.22200164+1334.337561 |+96 


I 10361.2220016 + 1334.337561 


5 +96ldx = 5943.78 x 


Plot of the integral: 
BOOO | 
4000 | 


2000 | 








(x fram =1 to 1) 





2000 | 
4000 | 
BOOO | 


integrate -(288+48)+2Pi/(In1729)) 1/[((sqrt(P1)*(3.32335097)/(6)))*(2*e(- 
APi))*0.5(8Pi)))] 
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2 3 
fi —(288 + 48) ¢ $$$ fax = 
7 _ log(1729)((Vx 3.32335097) (2 e*™)0.5 (8 n)) 
9458.46x 
Plot of the integral: 


¥ 
LOOO0 | 







(x from =1 to 1) 


a 


Looog | 


integrate (96+48+9) + Pi/6 [11695.5595626] 








“/ 11695.5595626 
[ (96 +48 +9)4 — dx = 6276.78066691 x 
Plot of the integral: 
¥ 
BOO | 
4000 | 


on | (x from =1to 1) 


ee | 
LIL | 
| 

| 


4000 | 
a 000 | 


We note that the results of the calculated integrals are very good approximations of 
the bottom Xi, bottom Sigma, charmed B meson and Upsilon meson. 


Now, from: 


A holographic description of heavy-flavoured baryonic matter decay involving 
glueball - Si-wen Li - arXiv:1812.03482v2 [hep-th] 
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y=rcosQ@, z=rsin8, 





| | > . wo, BU | 
U? = U3, + Ukr’, O= Bx =5 73/2 . (B-8) 


In the standard WSS model, the probe D8/D8-branes are embedded at 0 = +in respectively 1.e. 
the position of y = 0, which exactly corresponds to the antipodal D8/D8-branes (blue) in Figure 
1. In this case, the solution for the embedding function is X* (U) = +8 and Ug = UxxK. In 
addition, the (B-7) also allows the non-antipodal solution if we choose O = 40y + +r, Up = 
Uy # Ux which corresponds to the non-antipodal D8/D8-branes (red) in Figure 1. On the 
other hand, while each endpoints of the HL string could move along the flavoured branes, in our 
setup it is stretched between the heavy- (non-antipodal) and light-flavoured (antipodal) D8/D8- 
branes. So it connects the positions respectively on the heavy- and light-flavoured D8/D8- 
branes which are most close to each other and in the U — X‘ plane, they are the positions of 
(Ux«,0) on the light-flavoured branes and (Uy,0) on the heavy-flavoured branes. And this is 
the configuration of the HL string with minimal length i.e. the VEV. 


The eigenvalue equations for Hg p 7 are given in (A-9) and (A-14). In the rescaled coordinate 
Z — —'/2Z, the equations are written as, 


7 = 1/r 


We have that: 


Glueball mass MS? 





and: 


A= FeuNe; ia — 279slsMrx, 


= -2,31830159 * 10" 
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1 


a ee, 
Mrx 





Z” = 1/A = -4,313502611 * 10°! 


Now, from the eq. (3.2): 


3Mj + 16Mi- 79 


y—1/2nr—1ng—1 4 ey (3/2 
12M?.,-A ) A Ne Mr + (0 ) ; 


Hp (z) =Cg (1 = 





(  M? a 
Hpz (2) =Cpzr ( -aae Z| 1?N-1Mgk +0 (1-9). 


we obtain: 


144.545((((1-(3*0.901424+16*(64P1%2)*-4.3 1350261 1* 1043 1)/(12*(64P1%2)*- 
2.31830* 10%-34))*((-2.0768980* 10%16)*(1/3)*(-0.03978873)) 


30.9017 + 16 (64 77} (-4.313502611 am 


144.545 |} 1 - 
| 12 (64 n*)(-2.31830 » 10-**) 


[-2.0768980 10° : -0.03978873)} 
Result: 
-9.87771... x 10°) 
(-9.87771*10481)+(8.958711419* 10°47) 
-9.87771 » 10°! +8.958711419 . 107” 


Result: 


—9 877709 999 9990 999 999999999 99999090999 104128 838 100000000 000000". 
000 000 000 000 000 000 000000 


-9.877709 * 10°! 
Now: 


(sqrt(sqrt(sqrt([(-9.87771* 1048 1)+(8.958711419* 1047) ]42 
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Result: 


3.152565... x 10°" 
And 


(In[-(-9.87771* 10%81)+(8.958711419*10%47)|41/11 


re 
Wy log(-(-9.87771 10°") +8.958711419 » 1077] 


Result: 


1.61030894... 
The result 1,61030894 is very near to the electric charge of the positron. 


Pi42/11 (Unl[-(-9.87771%*10%81)+(8.958711419%* 10%47)]41/2 


2 


a a a1, | 47 
= \ log(-(-9-87771 - 10°) + 8.958711419 » 10%” 


Result: 


12.32842 73... 
This result is very near to the value of Black Hole Entropy 12,57 
Now, we calculate the following integral: 


integrate 1/(27* 1728) * 1/(10%37)42 * [(-9.87771*10%81)+(8.958711419* 10%47)] 


*-9.87771. 10°! +8.958711419. 107” 
ee a = 2117.14 x 


(27 » 1728)(10°7} 


Plot of the integral: 
¥ 
a 2000 | 
a 

S100] 
ae (x from -1 to 1) 
Lo O.5 | O.5 Lo 
LOO | NN 


2000 | —_ 


The result -2117,14 is very near to the rest mass of strange D meson 2112.3+0.5 
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Now, for the second expression of (3.2): 


8.958711419*10%47 + 29.772((((1-(1.56742 *(- 
4.313502611*10%31))/(4*(64P1%2))*((-2.0768980* 10%16)*(1/3)*(-0.03978873)) 


Input interpretation: 


8.958711419 . 10°" + 29.772 
—-1.567" (-4.313502611 » 10°°) ; ig \ 
| - + [20768980 » 107% « = (-0.03978873)] 

4/6407) 3 . 


Result: 


8.9621493... x 107" 


89621493 * 10” 


Percent increase: 
8.958711419 . 10°" +. 29.772 
7 (1.5677 (-4.313502611 ~ 107") (-2.0768980 . 101° (-0.03978873)) 


(4 (64.07))3 
8.96215 x10" is 0.0383747% larger than 8.958711419 . 10°’ = 8.95871 107". 


Comparisons: 7 
= 1.1x10°° «the size of the Monster group (=8.1*10°°) 
= 0.017 «the number of chess positions (=5.2«10°°} 


[In(8.9621493*10%47)41/10] 


| 
Wy log(8.9621493 » 107”) 


Result: 


1.6006729829... 
The result 1,6006729 is very near to the value of the electric charge of the positron. 


[In(8.9621493* 10%47)P142/89 ] 


Input interpretation: 


7. 
log(8.9621493. 107” a 


Result: 


12.24435425... 
Note that the result 12.24 is very near to the value of black hole entropy 12.19 
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We calculate the following integral: 


integrate -16 + 1/((1728+1728)*10%41) [8.958711419*10%47 + 29.772((((1- 
(1.56742 *(-4.313502611%*104%31))/(4*(64P1%2))*((-2.0768980* 10%16)*(1/3)*(- 
0.03978873))] 


| 1 
(4 (64.0°)) 3 | 
(-2.0768980 10°S -0.03978873)))/ 


(1728 + 1728) 107") | ax = 2577.21 x 





Plot of the integral: 
\ 


LOoo wen : 
| we [a Tram =1 to 1) 


1.0 7 “0.5 - 
_-7 1000 | 
a | 


a 


we 


| 
F ee | 
ALI | 

| 


The result 2577.21 is practically equal to 2575.643.1 and 2577.9+2.9 that are the 
values of the baryons charmed Xi prime. 


We note that: 
integrate 1/(144+64) * (-16 + 1/(1728+1728)*10%41) [8.958711419*10%47 + 


29.772((((1-(1.56742 *(-4.313502611*10431))/(4*(64Pi42))*((- 
2.0768980* 10%16)*(1/3)*(-0.03978873))] 





1 
| 144 + 64 | 


- 16 + 8.95871 1419 . 10°’ + 29.772 Lh - (1.567° (-4.313502611 


(4(64207))3 
10°"})(-2.0768980 . 10"° -0.03978873))]/ 


(1728 + 1728) 107')| dx = 12.3905 x 





The result 12.39 is very near to the value of black hole entropy 12.57 


From the ratio between the two obtained results we have the following expression: 
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(((-9.877709 * 10°81) /( 8.9621493 * 10*47))*2))*1/23)) — 16 


Fass ean aee 
—9.877709 » 10°* \ 
4 Scenia53 107 —16 


\ 8.9621493 « 107" 


Result: 





896.42071... 
Percent decrease: 


| "i 

 os777o9. 108! i | 

23) = PT) ~16 = 896.471 is 1.75358 
\\ 8.9621493 . 1077. 


“ smaller than 23 = 912.471. 


\ 
The result 896,42 1s equal to the value of rest mass of the Kaon 896.00+0.025 


———_———_—————_ 
| 9.877709 «107! 
8.9621493 107” 


and: 


(In(-(-9.877709 * 10481) * ( 8.9621493 * 10%47)))41/3 


ee 
7 log(-(-9.877709 » 10°") (8.9621493 » 10°”) 


Result: 


6.688479367... 
(we observe that 6.68847 is very near to the value of Gy = 6.70872 that is the 
gravitational constant 4d of string theory) 


and: 


(In(-(-9.877709 * 10481) * ( 8.9621493 * 10%47)))41/12 


F log(-(-9.877709 » 10°") (8.9621493 » 107”) 


Result: 


1.6081695990... 


The result 1,6081695 is very near to the value of the electric charge of the positron. 
Also: 
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2 * (-(-9.877709 * 10481) + ( 8.9621493 * 1047))41/(139*3) where 139*3 = 417, 
is the difference between the value of “glueball” and the baryon Xi 1321.71+0.07. 
Indeed: 1739 — 1321.71 =417.29 = 417 


Input interpretation: 


FE 
21293! _/_9.877709 » 10°") + 8.9621493 « 107” 
Yo | 
Result: 


3.145284007... 
This result is a good approximation to 7 


With the difference between the value of the strange D meson 2112.3+0.5 and the 
value of “glueball” 1738430, we have that: 2112.3 — 1738 = 374.3 that is about the 
value of the root: 375. Thence, we have: 


(-(-9.877709 * 1081) + ( 8.9621493 * 10%47))41/(375) 
Input interpretation: 

I -(-9.877709 » 10°) + 8.9621493 « 10%” 

Result: 


1.6544453 14... 


With the value of the Omega meson multiplied for 1/2, (782.65+0.12)*1/2 , we 
obtain: 


(-(-9.877709 * 10481) + ( 8.9621493 * 10%47))41/(782.65/2) 


Input interpretation: 


72.65 | 


2 | _(-9.877709 « 10°") + 8.9621493 » 107" 
V , j 


Result: 





1.62006... 


The results 1,65444 and 1,62006 are very near to fourteenth root of the Ramanujan’s 
class invariant and to the mass of proton and the electric charge of the positron. 


In conclusion, multiplying the two results and calculating the following integral, we 
obtain: 


133 


10 integrate In(-(-9.877709 * 10%81)*( 8.9621493 * 10%47))x 


Input interpretation: 


10 [ log(-(-9.877709 10°") (8.9621493 « 107") xax 


Result: 


1496.07 x 


Plot: 





2000 | 
L500 | 
LOO | 


B00 | 


Alternate form assuming x is real: 


1496.07 4° +0 











Indefinite integral assuming all variables are real: 


498.69 e la t ant 


(x from =-1.2 to 1.2) 


where 1496 is a value very near to the fo(1500) mass: 


VALUE (MeV) 





fo(1500) MASS 


DOCUMENT ID 


TECN 





COMMENT 


15042 6 OUR AVERAGE = Error includes scale factor of 1.3. See the ideogram below. 


at14+4+ 23 
1468 yc 7A 


1466+ 6+ 20 
1515412 
1511+ 9 
1510+ 6 
1522+25 
1449+ 20 
1515+20 
1500+15 
1505+15 


We have that: 


1 ABLIKIM 


ABLIKIM 
2 BARBERIS 
2,3 BARBERIS 
2 BARBERIS 
BERTIN 
2 BERTIN 
ABELE 


4 AMSLER 
2 AMSLER 


13N 
O6V 
OOA 
00c 


98 
97C 


O5B 
95c 


BES3 
BES2 


OBLX 
OBLX 
CBAR 


CBAR 
CBAR 


ete = J/b— ynn 
ete —s J fy — yal a 
450 pp— prnnp. 

450 pp — pr4rp, 

450 pp— prnnps 
0.05-0.405 np = atataa 
0.0 Bp— ata 79 
0.0pp— 7 kK? K? 

0.0 Bp — 3n9 

0.0 pp — nnn 


((1043 * (((-(-9.877709 * 10%81)*( 8.9621493 * 10%47))41/(240))x))) 


Input interpretation: 
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10° |24° 


-(-9.877709 » 10°") (8.962 1493 » 107") x 


Result: 
3478.93 x 


Plot: 


(a fram =1 to 1) 





Geometric figure: 
line 
Alternate form assuming x is real: 


d478.93 x+0 


Property as a function: 
Parity: 


odd 


Properties as a real function: 
Domain: 


R (all real numbers) 


Range: 


R (all real numbers) 


Byectivity: 
bijective from its domain to R 


Parity: 


odd 


Derivative: 

if 

— (3478.93 x) = 3478.93 
dx 


Indefinite integral: 


[ 10° Ps 


1739.47 





-(-9.877709 » 10°") (8.9621493 « 107’) x|ax = 1739.47.x° + constant 


Definite integral after subtraction of diverging parts: 
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{ ” (3478.93 x - 3478.93 x)dx — 0 
oe 


The result of indefinite integral is: 1739,47 


And 
((10%3 * (((-(-9.877709 * 10481)+( 8.9621493 * 10%47))*1/(152))x))) 


Input interpretation: 





107 |152) (9.877709 » 10°!) + 8.9621493 » 107” x 







Result: 
3462.89 x 
Plot: 
y 

S000 | 

2000) | 

Loo | (x fram =1 to 1} 

: 8 3 

-1.0 1.0 


— 2000 | 
— 3000 | 


Geometric figure: 
line 
Alternate form assuming x is real: 


3462.89 x +0 


Properties as a real function: 
Domain: 


R (all real numbers 


Range: 

R (all real numbers 

Byectivity: 

bijective from its domain to R 
Parity: 

odd 
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Derivative: 


1 
~ (3462.89 x) — 3462.89 
ax 


Indefinite integral: 
fro 3 -(-9.877708 10°") +8.9621493 . 10°" x|dx = 1731.44x 


1731.44 


Definite integral after subtraction of diverging parts: 


| “(3462.89 x — 3462.89 xydx = 0 
ww O) 


The result of indefinite integral is: 1731,44 
We note that: 


integrate 2Pi/1728 [-16+104%3 * (((-(-9.877709 * 10%81)+( 8.9621493 * 
10%47))41/152)))] 


pc 10° '"9{-(-9.877709. 10") +8.9621493. 107 
TT TTT 


1728 
l2.5352 x 


The result 12.53 is practically equal to the value of black hole entropy 12.57 
We calculate also the following double integral: 


(integrate integrate -16+ 1043 * (((-(-9.877709 * 10%81)+( 8.9621493 * 
10%47))41/152)))) 


Input interpretation: 


[f eT: 
{[[[>s +10° yl _(-9.877709 108) +8.9621493 102” 


Result: 


adx idx 








1723.44 x" 


Indefinite integral assuming all variables are real: 


574.481x nstant 


Definite integral over a disk of radius R: 


[ { 3446.89 dx dx = 10828.7 R° 


2 2 
2x" <R* 
Definite integral over a square of edge length 2 L: 


“FE PE 
[ [ 3446.80 dxdx = 13787.6L 
Jol Jal 


Result: 1723,44 


Note that 1723.44 1739.47 and 1731.44 are results that are practically in the range 
of the mass of the candidate “glueball” fo(1710). Indeed, as we can see from the 
following Table, all the values highlighted in yellow and the average are very near, or 
equal, to the results of the various integrations. 
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VALUE (MeV) 


+ 6 
17237 — 
1759+ 6 

+ 6 
17507 9 
1701+ 5 


rent 4 
17657 3 


1760+15 








7) 
17407 22 


1698+18 
1710412 
1710+25 
1/07/+10 
1698415 
1720+10 
1/42+15 
1670+50 
eee We 


1705+11 
1/06+ 4 
1690+ 86 
1750+13 
6+15 





A 








ia 


177 


+40 
17907 35 
16 


70+20 






1662+1 
1670+26 
1/70+12 


EVTS 


fo(1710) MASS 


DOCUMENT ID 


TECN COMMENT 


OUR AVERAGE | Error includes scale factor of 1.6. See the ideogram below. 


+14 
95 
+29 
—18 
+9 | 
Ls Ak 
+13 


+15 
—10 


5.5k 


+10 
—25 


aoe 


+10 


a. 5 361 


=o 23f 
= 1.0k 
2 349 


30k 


74 


3.6k 








1 ABLIKIM 13N BES3 
UEHARA 13. BELL 
2CHEKANOV 08 ZEUS 
ABLIKIM O06v BES? 
3 ABLIKIM 05q BES2 
ABLIKIM 04E BES? 
4 BAI 03c BES 
4 BAI 00A BES 
2 BARBERIS  00E 
OBARBERIS 99D OMEG 
? FRENCH a9 
S AUGUSTIN 88 DM? 
S AUGUSTIN 87 DM? 
9 BALTRUSAIT..87 MRK3 
SWILLIAMS 84 MPSF 
BLOOM 83 CBAL 
10.11 poBBs 15 
10.11 poBBs 15 
10.11 poBBs 15 
10.11 poBBs 15 
_ AMSLER 06 CBAR 
12,13 UMAN 06 £835 
VLADIMIRSK...06 SPEC 
3 ABLIKIM 05 BES? 
12 BINON 05 GAMS 
13 CHEKANOV 04 ZEUS 
14 ANISOVICH 03 RVUE 
TIKHOMIROV 03. SPEC 
4.15 NICHITIU 02 OBLX 
16.17 ANISOVICH 998 SPEC 
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ete” > JI/p— ynn 


: 0 «0 


QO pO 
ep— Kokcox 
ete 3 J/y— ant 
w(2S) + yat a KT K— 
J) y¥KK 
J fa —_ y(at mom T ) 
450 pp => prnnps 
450 pp > KT K-, ata 
300 pp — ee 
Sis yKTK-, Ko Ke 
S/p— yntae 
200 rN — 2K2Xx 
J/y— y2n 


do not use the following data for averages, fits, limits, etc. @ @ « 


J frp — yal 7 
W(2S) > yat aT 
J/y > yKT KT 
w(2S) > yKT KT 
164 Bp — Kt K-79 
5.2 pp— nn 
407—~p— K2Kon 
Sp ont ae 


33 7 p— nN 
ep— KoKQx 


i 0 0 ,0 
40.07 °C > Ko kok, X% 


0.6-1.2 pp = nn 








173041! 4 BARBERIS 99 
1750+20 4 BARBERIS 998 
1750430 18 ANISOVICH 988 
1720+39 BAI 98H 
17754 1.5 57 1I9BARKOV 98 
1690411 20 ABREU 96c 
1696+ 5 749 9 BAI 96c 
1781+ 8 +39 4 Bal 96¢ 
1768414 BALOSHIN 95 
1750415 21 BUGG 95 
1620+16 9 BUGG 95 
1748+10 8 ARMSTRONG 93c 
BREAKSTONE9Q3 
22 ALDE 92D 








23 ARMSTRONG 89D 


1706+10 23 ARMSTRONG 89D 
1700+15 9 BOLONKIN 88 
1720+60 4 BOLONKIN 88 
1638+10 24 FAIVARD 88 
1690+ 4 25 FALVARD 88 

20 ALDE 86C 
27 LONGACRE 86 
BURKE 82 

28.29EDWARDS 82D 

30 ETKIN 82c 





Now: 


Excitation of glueball (7) 


OMEG 
OMEG 
RVUE 
BES 


DLPH 
BES 
BES 
SPEC 
MRK3 
MRK3 
E/60 
SFM 
GAM?2 
OMEG 
OMEG 
SPEC 
SPEC 
DM2 
DM2 
GAM2 
RVUE 


MRK2 
CBAL 
MPS 


450 pp — ppp Kt K— 
450 pp = p.pprt a 
Compilation 

J fyb — > tO 79 

T p— Ke Ko n 
Z9_, Kt K- +X 


Ifa yKT KT 
Jp y¥KT KT 
407—C— K2KYXx 

J fyb — yal a at 
Ji — ya ae at oe 
pp— w9nn— 6y 
pp— ppxtax_ ata 
38 7 p— nN 

300 pp > ppkKT K— 
300 pp — ppk& Ke 

40 7—~p— K2K8n 
407 p- 38, 
J/b— Kt K—-, K2K9 
J/y— @KTK—, Ke Ke 
38 7 pm nen 

227 p— n2kK 

Jj — y2p 

J/y— y2n 

23m p— n2k 
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126.696 


We note that dividing the two numbers, 3.240 forMg n=2 and 2.485 for Mp n= 1, 
that are the mass of the dilatonic and exotic scalar glueball, we obtain 3.240 / 2.485 = 
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1,303822937 which is very near to the mass ratio of the glueball candidates. Indeed, 
we have: 1.723 / 1.504 = 1,1456117 that with the recent value of f)(1710) 1s: 


1.739 / 1.504 = 1,15625. If we take 5.041 for Mpg n=4 and 4.252 for Mp n=3, we 
obtain: 5.041 / 4.252 = 1,18555973 very near to 1,15625. We observe, also that 
1,18555 1s practically equal to (1,08643)° = 1,18033 where 1,08643 is the “new 
Ramanujan’s constant’. 


Now: 





Table 3: ‘The corresponding decay rates in the units of mz to the transitions in (3.7) by setting 
[=0,No = 1,N.= 3,.N; = 2. 


and this result would be in agreement with the previous discussion in [19]. Therefore we could 
conclude that only the decay process VIII in (3.7) might be realistic. This transition describes 
the decay of the baryonic meson consisted of one heavy- and one light- flavoured quark. So 
while the identification of the other transitions might be less clear, the transition VIII could 
be interpreted as the decay of the baryonic B-meson involving the glueball candidate fp (1710) 
as discussed e.g. in [8, 9, 10] since the corresponding quantum numbers of the states could be 


identified. 


From Table 3 we have the decay process VIII that is: 

1.05274"! = 1.0527 * -4,313502611 * 10°! = -4,5408241985997 * 10°! 
Now, we have that: 

The rest mass of baryon Xiis 1314.86+40.20. We have that: 

integrate 1/((1729)*10425)) [(-4.5408241985997 * 10431) |x 


Indefinite integral: 


f (4.5408241985997.. 107") x 


1729. 1075 dx = -1313.1359741468 x7 


Plot of the integral: 






500 | 
| (x fram =1.2 to 1.2) 
Looo | 





L500 | 


Or: 
integrate 1/(10%33) [(-4.5408241985997 * 10431)] x,[1729/(1.63721868)%4, O] 
Definite integral: 


“0 (4.5408241985997.. 10°") x 
| 1729 7 THEE 


dx = 1314.74 


1.637218684 


The result 1314.74 is equal to the rest mass of baryon Xi that is 1314.86+0.20 


Visual representation of the integral: 


a 100 150 200 PaO 





Riemann sums 
leftsum  1314.744 —- — 1314.744 a 4 o((=) 


(assuming subintervals of equal length) 
Indefinite integral: 

- (4.5408241985997. 10°") x 
| 7 10°" 


dx = —0.022704120992999 x 


The value 0,02270412 is a good approximation to the value of the lowest non- 
vanishing gluon condensate, that is ~0.0214 GeV" 


And: 
integrate 1/(10433) [(-4.5408241985997 * 10431)] x,[1728/Un36), 0] 
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f: (4.5408241985997. 10°") x 


__. -— oo — ax = 5:279.2564694966 
" = 10°* 


The result 5279.256 is practically equal to the rest mass of B meson, that is 
5279.15+0.31 5279.53+33 


Visual representation of the integral: 






oo 200 S00 400) OO 


Riemann sums: 


left sum samosas 5270.9564694966 — 
5279.2564694966 + S272256460407 . o((1)) 


(assuming subintervals of equal length) 
Indefinite integral: 
- (4.5408241985997. 10°") x P | 
| —_ i dx = -0.022704120992999 x onstant 
10°" 
Also here, the value 0,02270412 is a good approximation to the value of the lowest 
non-vanishing gluon condensate, that is ~0.0214 GeV" 


We have that: 


integrate 1/((1729*3*(sqrt(5)+5)/2 *10%26)) [(-4.5408241985997 * 10431)]x 
Indefinite integral: 
(4.5408241985997. 10°") x 


- — , dx = —12.098061896138 x* + constant 
= a(V5 +5)1078 


L 


Open code 


Plot of the integral: 


(x fram =1.2 to 1.2) 





The result -12.098 1s very near to the value of black hole entropy 12.19, but with the 
sign minus 


Now: 


The value of Q corresponds to the situation of a baryonic bound state consisting of No heavy 
flavoured quarks. The eigenfunctions and mass spectrum of (C-7) can be evaluated by solving 


its Schrodinger equation, respectively they are obtained as® ; 


w(yr) = R(p)T (az), R(p) =e ee i ypergeometric, Fy (—np, eo Mywtpp ) ; 





(I +1 | 
6 





2(n,+ mz) +2 


V6 


Notice that T (ay) satisfies VZ,T\? = —I(1+2)T“ which is the function of the spherical part 


because H, can be written with the radial coordinate p as, 


E (1, Np, Nz) = Wp (i+ 21, + 2) = 


qs m+)? + 


(C-9) 


~ | 1 ys ; 
Hy = ~~ |-399(6°9p) + (Vis — 2myQ)} + sMywp". (C-10) 


For 1=0 and Q = -3,29867 we obtain: 
((sqrt(640/3*(1/(2 16P143))42*P1%4* (-3.29867)%2)) + ((2*(34+2)+2))/(sqrt(6)) 


Input interpretation: 





- ( 3 | m (-3.29867)° 4 elatelte 
\ 3 26a i 
Result 
4,.9699805... 


Series representations: 
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2(34+2)4+2 
ly —;) 640.x4 (-3.29867) ae 
\ | 216 7 V6 
c-aykitea (-L) (1) (6-2g 1 (2 0497541, \R2 1 ko 
12+¥ a roe p | 2'kg 
1 =o Kea =O 


ky lkg! 
(-1 (-+), (6-29 F 25 
i | 2k 
20 ® ae 
for not ((Z9€R and - 


ke! 





-( Pie 
— 640 x" (- 3.29867) 
\ 3 216 
va 


V6 


0.0407541 
arg| a 


- x} 
1 


Pa 


ke 
peta, ha), 
arg(6 _ x) a (1 (6 _ x} 
2 || Vx 2 


| 
kil 
| | * =a] sie: 
explia = | forine Randy <0) 
ket 
k=0 | 


| -( (ee 
r 


12+ expix 





o>) = \ EXD| £7 
2 . 


oo a (6 —x)"1 ( 
Ds a 


| 0 .O4O 7541 
r= 
Ky =O) Ky =) 














y 6 
| 1 | 1/2 [arge(6-29 M2) _1 151/23 [argi6-zg (2 7) 
any 4 


1 yl? lare(6-29 (2 m))41/2 larg 
12 + [— | 


0.0490 7541 


i 
9/2] 
141/2 |arg(6-zq (2 m)J4+1/2 au 
at) 


g{ ©0488 754) 

r= 
Ay He 

i) im (-1y"l 2 (- 


“29 \/¢2 m | 

2). (3), © aot (228788 — of? 2th 
ratte! keylko! 

oo A171 [=< |. (6 ~ Zo} za" 

protien 

=) 


For 1= 1,616 * 10 andQ 


-3,29867 we obtain 
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((sqrt (1/6 + 640/3*(1/(216P143))42* Pi*4*(-3.29867)42)) + ((2*(342)+2))/(sqrt(6)) 


Input interpretation: 





[1 640, 1 ¥y 3. . cia 
_—- + — NT — Jz | + 
\6* 3 fr 7 (-3.29867) i 
e w | 6 
Result: 
5.31335590... 


Series representations: 








pi ol : 2(3+2)+2 
| ~4- | | 640 07 (3.298677 + ** - 
V6 3121677: r 
on 7 1 0.0497541 _ \K2 _-k) -Kp 
124+¥% ° 5" Te cma ls 2 ks (6-29) le a. 
: “ k2=0 ky lk! 
- (-1F (-2) (6-29 * 25" 
VY Zo a. a 
} ik =O) ki! 
for not ((Z9 €R and -«< zg 0)) 





1 |] 1 ¥ 2(3+2)+2 
6 +3 | | 640 10° (-3.29867)° + TE = 
6 





2160 














. i 1 , 0.0497541 

~ arg(6 —x) arg| 2 +3 - x) 2 
12 + explix | —=—— Jexp in al x 

20 | 20 
— e ayki tha op _ yeki (2. 9.0407541 Ka Sky ka f_1) (1 
s 5 (-1) (6 — x) _ + "3 x)" x ( “ | ak 
a0 ky a0 Kk !Ko! | 
7 Ke wk yk fl 
( EO?) xy (-1l)* (6-x)" x oh | | 
ex ——_ oY x a | t anc 0 
“i 2 = kK! | 


146 


4 1 _2G+2)42 _ 
is 640 n* (3.29867)? +“ 


l 
aan 
\ 6 34216 n°: [6 


1 y 2 largt6-29 W274 )5_1/3 [eugi6—zp Wi2 7) 
— ar 
ay 


‘1 o.o4o7s41 — |! 
ee 2 -29 | 2m] 


1 \ [eu (6-24 (2 m)J+1/2 au 
s 


12+{= 
Bp 


141/2 |arg(6-29 W2 m)]41/2 a g| 5+ BOGS Tet 2 | (2 ] 
1 7 ri 


ag 
ky Ok =0 kylks! 

| iy al (6 -— 2g)" 25" 

k=0 ki 


For 1 = 1,616 * 10° and Q = -54,192473 we obtain: 
(sqrt (1/6 + 640/3*(1/(216Pi*3))*2* Pi*4*(-54.192473)%2)) + ((2*(34+2)+2))/(sqrt(6)) 


Input interpretation: 





| 1 640; 1 \ 4 > 2(3+2)4+2 
| . 5 | x? (-54.192473)) + ——_— 
\ 6° 3 \216,3) I 
Result: 
6.13480446... 
Series representations: 
pores 





1 1) 1 
|= += J 640 x* (-54.1925)7 
\ 6 2167 V6 

ata (-E), (-B), (zap (5 +188386 mf? ooh 
124+Vz, vita * Ee Eke =n : ky lkg! 


=e Yio _ Lt 


for not ((zo eR and -w< Zo 
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2 a 





} 1 1 1 Z2(3+2)+2 
} +5 (— ;) 640 x4 (54.1925 . 
1. 13.4286 
~ arg(6 —x) arg|= + a2 - x] —2 
12 + explix]—= —" | exp ix | ———————_ |x 
2m | 20 








ak tka pe yky (1, 13.4286 | iK2 1 -ky ks (1 (2 
08 1) (6-—x) (2 + xl x ( he I. 








r= 
le ike / 
ky Oko =O Ky !kg! 
| ak re ak wk [1 | 
( BC-)) Vx ly (6-xy x ( al | | 
EXP) £ a | ——— xX ae OT (x . and x Lt 
| 2m ; , Kk! 
k=O) 
} 1 1 1 (264 ate | 
p= +5 (— ;) 640% (4.19257 + = 
( l ) 12 larg 6-27 Wd mr) -1/2-1/2 |arey 6-25 (2 7} 
— ay 
ary " 
l 1/2 [an g(6-29 \(2-m)]4+1/2 [arg 2+ - bee oee 788 29) (2m) 
12 +(= | " 
20) 
141); (2 [arg(6—29 (2 +1, 2|arg{ 24 a 34188 29) 2m) 
2 : 
_aikitks (_1\) [1 _ ky (1 , 13.4286 _ Fo 81 -* 
oo (-1) ( 2 hk | ey (6 20 ) [= + 72 Zo | 20 
I~ pe 9 
ky Oke =O Ky! ka! 
ibe 1+ |- eh (6 -— Zo} Psat | 
Pe kl 
k=0 ri 





For 1= 1,616 * 10° and Q =50,893800 we obtain: 


((sqrt (1/6 + 640/3*(1/(216P14%3 ))42* P1*4*(50.893800)%2)) + ((2*(34+2)+2))/(sqrt(6)) 
Input interpretation: 
| a — 640 ( 1 


2(342)4+2 
| Pope ails 
V6" 3 lo16x 





a 
| nt. 50.8938007 
/6 


Result: 


6.06802466... 
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Series representations: 


11; 1 
a [———] 640 x* 50.8938° 
6 312167 








2(3+2)4+2 
+ 


y 6 
(-aykit¥2 (-L) (-1) (62g (3 11.8435 
wet pe oa 1 2tky 2k: 
12+ ¥ ig Ek, <0 Dk =0 2 


K2 -k) kg 
“o} 3 





ky lk! 
(- 1y* ( = =i (6-29 25" 
Vz 6 ea ah Cool 
for not ((z9€R and -«< Zo = 0}} 
l 4 
: +{ | 640 2* 50.8938" 
6 3'9167° 





2(3+2)4+2 
+ ————— = 


V6 











1, 11.8435 
arg(6 — x) arg| 2 72 - x) 2 
12 + explix| = — Jexp $< |=. FT yx 
20 20 | 





s 5 (-1)"1*2 (6 — xf) a y 7 (-2), Fhe 
ky =O kg =0 ee 


/ 
soe) Ve od a. 
AG 


R and x 
ke! 
&=0 





11 2(3+2)+2 
- +={ | 640 n+ 50.8938 + ** — 
6 342160° 


V 6 
| 1 - lerg(6-z9 M20) _119_1)3 |arg(6-zq (2 a] 
__ 2 
ar - 


] 


. 1/2 [er g(6—-zq (2 7) 41) j2 |u| 4 1 , LL a 
12 +(= | 





29) ‘2m 


141/2 [arg(6-z2p (2 w)J41/2 larg{ 2411-8435 
ag 


ky 4k ky fl 
s so 2 (- a bes | (6 —z0)" ( 


11.8435 kg -k] Kg 
6 r= - 20 | ay 
i 
ky Oka =O ky! kp! 
i Kf ol | a KH =K 
i s- ” | 7}, © Zo)" Zp 
f |e ke! 
k=O J 
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Now, we calculate the exp of the above expression for 1 = 1,616 * 10” and Q =- 
54,192473 and multiplied it for «. We obtain: 


* exp((sqrt (1/6 + 640/3*(1/(216Pi%3))*2*Pi*4*(-54.192473)2)) + 
((2*(3+2)+2))(sqrt(6)) 








| 1 _ £40 l 4 | > 2(34+2)4+2 
m eXP — | x* (541924737 += 
\ 6 3 \o16q3. V6 
Result: 
1450.3125... 


Series representations: 








[oO | 
rf 4 ly 1 *¥ 4 gy #@(8+2)4+2 
mexXp) | ~ + “3 ;] 640 7° (-54.1925) SS 
7 1" 1) /1 13.4286 \K . 
12 _— 4 (— 1} =) gt a | 2a 
x @xp| ———————___—- + yj gp >, ee 
ow OMI i" (6-29 F* 29" k=0 K! 
oe Pave ke! 
far not {| RK an | = : i] 
7_ac7a2 . . | 
1 ol | 2(34+2)+2 
7 exp ji, - -=(—s) 640 7° (-54.1925/° ——<* = 
\6 312167 V6 
12 
exp or , 
, ~~ (-1)" (6-x" x7 K(-4) 
| exp(ix | S=° al) Vx aan ee 2 ik 
arg(? + + 124286 _ x) ) 
exp| ia | ——_————— | | x 
2 








ew (1 (2 , i. oe - x} yt (-2), | 


k=0 mn! 





2(3+2)4+2 
J 640 x? (54.1925 +“ | - 
2167° 6 


) 1/2 [arg (6-zq (2 7) = 1/2-1/2 [ar g(6-zq y(2 7) 
O 


1 
exp| | — +- 
° Ply ; +a 

i 

12(= f ] ila 
7 eXp ee 
(-1 [-4) (6-2 F* zg vita 


mak 


ee -2q|/ 2m) 





























i 13.4286 kf ly fl 13.4286 — \K -& 
es “2 -20|/ 2n)]] ate ea. — Zo} 20 
: ke! 
k=O) 
fl 1 a ,  20+2)42 
rexp|,| = +5 | 5} 640x* (54.1925)? += = | = 
\ | 3 2167 7) ia 
\- V2 lere(6-29 W(2 7) 1/2 (-1-[arg(6-2p V2 7) 
ab {24 2( 6-24 (2 7] 
os | 20 ] lie arg 5+ as -29 | | (2) 
AT EXP a lk SCS” + =| rt 
; a ca 
x. r iy" 17 9 I, (6-2 * ay 2 
k=O kc! 
(1 13.4286 i | _qyk f_1) fl 13.4286 a 
Bs 2(14 ag| tS “2 -29 | (2 n)| oe (-—l} | 3 I. Lz + a Za | 20 
: ke! 


k=O 


From: 


72. p(1450) and p(1700) 
Updated November 2015 by S. Eidelman (Novosibirsk), C. Hanhart (Juelich) and G. 
Venanzoni (Frascati). 


This scenario with two overlapping resonances is supported by other data. Bisello [9] 
measured the pion form factor in the interval 1.35—2.4 GeV, and observed a deep 
minimum around 1.6 GeV. The best fit was obtained with the hypothesis of p-like 
resonances at 1420 and 1770 MeV, with widths of about 250 MeV. Antonelli [10] 
found that the ete— — n m+ a- cross section 1s better fitted with two fully interfering 
Breit-Wigners, with parameters in fair agreement with those of [2] and [9]. These 
results can be considered as a confirmation of the p(1450). 


The result of the above expression 1s 1450,3125 that is practically equal to the mass 
of meson p(1450). Indeed, as we can see from the next Table, all the values 
highlighted in yellow and the average are very near, or equal, to the results of the 
analyzed expression. 


p(1450) MASS 


ee = (MeV) DOCUMENT ID 


465+25 OUR ESTIMATE This is only an educated guess; the error given is larger than 
hes error on ea average of the published values. 





np? MODE 


VALUE (MeV) FVTS DOCUMENT ID TECN COMMENT 


e e @ We do not use the following data for averages, fits, limits, etc. « « « 


1500+ 10 4k 1 ACHASOV 18 SND 1.22-2.00eTe — nata 
1497+14 2 AKHMETSHIN 018 CMD2 ete — Vy 
1421215 3 AKHMETSHIN 00D CMD2 ete — nat 1 

‘0 ANTONELL!I 88 DM2 ete~ — natar— 





FUKUI 88 SPEC 8.95 _-~p— nata—n 


ea the combined fit of AULCHENKO 15 and ACHASOV 18 in the model with the 
interfering o(1450), o(1700) and p(2150) with the parameters of the o(1450) and p(1700) 
floating and the mass and width of the (2150) fixed at 2155 MeV and 320 MeV, 
respectively. The phases of the resonances are 7, 0 and 7, respectively. 

2 Using the data of AKHMETSHIN 018 on ete — ny, AKHMETSHIN OOD and 
ANTONELLI 88 on et ee — natn 

3 Using the data of ANTONELLI 88, DOLINSKY 91, and AKHMETSHIN OOD. The energy- 
independent width of the o(1450) and (1700) mesons assumed. 





wm MODE 

VALUE (MeV) EVIS DOCUMENT ID TECN COMMENT 

e « e We do not use the following data for averages, fits, limits, etc. « « « 

1510+ 7 10.2k LACHASOV 16D SND 1.05-2.00ete — 79,04 
15444227 }} 821. *MATVIENKO 15 BELL B? = D*twa— 

1491+19 7815 3 ACHASOV 13 SND 1.05-2.00 ete — 79794 
1582417425 2382 4 AKHMETSHIN 038 CMD2 ete— 7279+ 
1349425710 341  ‘SALEXANDER O18 CLE2 B— D(*)wa- 

1523410 ©EDWARDS 0A CLE2 1r~ > wav, 

1463425 ' CLEGG 04 RVUE 

1250 8 ASTON 80c OMEG 20-70 yp— wxp 
1290-+40 8 BARBER 80c SPEC 3-5yp— wp 


1From a phenomenological model based on vector meson dominance with interfer- 
ing p(770), p(1450), and p(1700). The (1700) mass and width are fixed at 1720 
MeV and 250 MeV, respectively. Systematic uncertainties not estimated. Supersedes 
ACHASOV 13. 

2 Using Breit-Wigner parameterization of the o(1450) and assuming equal probabilities of 
the o(1450) — ama and (1450) — w7 decays. 

3 From a phenomenological model based on vector meson dominance with the interfering 
p(1450) and (1700) and their widths fixed at 400 and 250 MeV, respectively. Systematic 
uncertainty not estimated. 
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4 Using the data of AKHMETSHIN 038 and BISELLO 918 assuming the wr" and a7 1— 
mass dependence of the total width. (1700) mass and width fixed at 1700 MeV and 


240 MeV, respectively. 


3 Using Breit-Wigner parameterization of the o(1450) and assuming the wa” mass de- 


pendence for the total width. 


6 Mass-independent width parameterization. p(1700) mass and width fixed at 1700 MeV 


and 235 MeV respectively. 


‘ Using data from BISELLO 918, DOLINSKY 86 and ALBRECHT 87L. 
8 Not separated from b,(1235), not pure JP = 17 effect. 


4x MODE 


VALUE (MeV) DOCUMENT ID 


TECN COMMENT 


e @ @ We do not use the following data for averages, fits, limits, etc. @ @ @ 


1435 +40 
1350450 


ABELE 
ACHASOV 





O7 


1 Not clear whether this observation has /=1 or 0. 


aa MODE 


VALUE (MeV) EVTS 


DOCUMENT ID 


TECN 





018 CBAR 0.0pn— 2n-2n9n+ 
1 ARMSTRONG 89E OMEG 300 pp— pp2(nt+7x7) 


COMMENT 


e « » We do not use the following data for averages, fits, limits, etc. « @ « 





1326.35+ 3.46 1 BARTOS 17 
1342.31446.62 2 BARTOS 17A 
1373.83411.37 3 BARTOS 17A 
14290 +41 20K 4 LEES 17 
1350 +20 729 635k > ABRAMOWICZ12 
+15 0 LEES 12c¢ 
+ 7.3 EUJIKAWA 08 
+15 9 SCHAEL O5c 
+15 87k 'AOS ANDERSON 00a 
11 ABELE 99c 
+33 BERTIN 98 
1411 +14 12 ABELE 97 
1370 +98 ACHASOV 97 
1350 +40 10 BERTIN O7C 
1282 +37 BERTIN 97D 
1424 i25 BISELLO 89 
1265.5 +£75.3 DUBNICKA 89 
1202 +17 13 KURDADZE 83 


RVUE 
RVUE 
RVUE 
BABR 


ZEUS 
BABR 
BELL 


ALEP 


CLE? 
CBAR 
OBLX 


CBAR 
RVUE 
OBLX 
OBLX 
DM2 


RVUE 
OLYA 


et e— — nt 7 
ete — ata 
0 


T + TT Tv, 


I) ata 79 | 
ep— en!’ 1 p 
eve — ata ry 
T - WT Vy 
T —-> 70 Uy 
T + 79 Vy 
0.0 pd — nin 1 p 
0.05-0.405 Tip — 

Qat 7 


pn— 1 79 70 


| — — 
ele 3 a'r 


0.0pp— mtx 7 
0.05 Bp = 2nt 2x 
ete — ata 
ele — ata 
0.64-1.4eTe — 


T T 


1 Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB- 
NICKA 10 to analyze the data of LEES 126 and ABLIKIM 16c. 

2 Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB- 
NICKA 10 to analyze the data of ACHASOV 06, AKHMETSHIN O07, AUBERT O9as, 


and AMBROSINO 11A. 


Applies the Unitary & Analytic Model of the pion electromagnetic form factor of DUB- 
NICKA 10 to analyze the data of FUJIKAWA 08. 
4 From a Dalitz plot analysis in an isobar model with p(1450) and (1700) masses and | 


widths floating. 
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Now, we calculate the following integral: 


integrate (((1728*9+(728+1 164.2696) + Pi * exp((sqrt (1/6 + 
640/3*(1/(216P143))42*P1%4*(-54.192473)42)) + ((2*(3+2)+2))/(sqrt(6)))))x 


fl 


1728. 94+(728 + 1164.2696) + 











24 1 640 1 + 4 cA 192473)2 2(342)4+2 
rexp|,| 2 + (_1_)' «4 -sargzara? 4 20+2+2 
V6 3 \a163. V6 
xdx= O44 7 29 x 
Plot of the integral: 
¥ 
: 14000 | ) 
\ 12000 j 
\ L000 | / 
BOO0 | / (x from -1.2 te 1.2) 






so00 | 
4000 | 
POO | 


1.0 O.5 O.5 LO 
Open code 


The result 9447,29 is a good approximation to the rest mass of Upsilon meson, that is 
9460.30+0.26 
Note that 1164,2696 is the following Ramanujan’s class invariant Q = (Gsos : 


6101/53 = 1164,2696 


3 
113 + 5V505 105 + 5v505 
ee eee —— 1 1164,269601267364 


Note that, we have also: 


integrate 1/(744+6.582119)) (((1728*9+(728+1 164.2696) + Pi * exp((sqrt (1/6 + 
640/3*(1/(216Pi%3))*2*Pi4*(-54.192473)42)) + ((2*(3+2)+2))/(sqrt(6)))))x 


1 
la + 6.5821 “| 


1728 . 9+(728 + 1164.2696) + 





640; 1 7 4 > 2(3+2)+2 
peal tc al x’ (-54.192473)° + ———_— 
\ 5 3° 2163. V6 








xdx = 12. 5866 x" 


The result 12,5866 is practically equal to the value of black hole entropy 12,57 
154 


Now we calculate the exp for! =O and Q = -3,29867 


((sqrt(640/3*(1/(2 16P1%3))42*P1%4* (-3.29867)42)) + ((2*(3+2)+2))/(sqrt(6)) 


5- exp((((sqrt(640/3*(1/(2 L6P143))42* P1i*4* (-3.29867)%2)) + ((2*(3+2)+2))/(sqrt(6)) 


























640 - 2(3+2)4+2 
5-exp 7 (— o; aoonea? 4 
\ 3 la16 23. de 
Result: 
—139.0241... 
Series representations: 
aa! 2(342)42. 
5 —exp RE: | } 640 x* (-3.29867" + |= 
\ 3 \o16 3 V6 
| ky 1) (0.0407541 \K . 
12 — & CD (-3) (=a - 20) 20 
3 -e€xp — ree. -« = + Zo >, 
. (-1¥* |- “4 (6-25 25” kK! 
i. % of k= 
: © 2a I 
for not | id — \ 
PO ‘ 
| ly é 2(3+2)4+2 
5 —exp | | 640 x? (-3.29867" +“ |= 5 - 
\ 3 \o16x3 as 
12 arg(2o4 OAD 7541 - x] 
exp} i + )xpir 
are(6-x) |\./.. Qe = Ly (6- xf (->). 2a 
expliz| an I). = Deen {a : 
E 7 7 ' 
=e ae ek 
4] x 2; ——_—— to R and 


k=O 
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1 (1 ea at -a299677 2(342)42. 
5-exp| | - 640 n° (-3.29867) +——— _|=5- 
\ | 216 x° 6 
eens b-29 W(2m))  -1/2-1/2 [arg(6-29 (2 7) 
ca 1 \W2 arg 2048 7841 24) 12m] 
(Lye) 
| (- a R(L) eapkee I. (6-29 F 25" Zp . 
sa 
; - ck 
1/2 (14jarg| SSS 29) am] cm . 2 15 [- ek ae — Zq | of 
Zo Ry 
k=0 , 
1 1 ¥ Z2(3+2)+2 
peal be = 7 640 x* (-3.29867)2 + ————— | = 
ys 21637 6 
| fy \-W2 larg(6-2g (29) 1/2 (-1-farg(6-2g WK2 m))) | | , 
12 [= | Bq 1 \We2 arg{ 20887541 2) g n) 
5 —-exp +(—] og I, 
(- uk (-= I (6-29 25" Zp . 
> ae 
| o407 ; ky 1) (0.04e7541 a 
_a(is arg{ 9 eas Pel | an) « (—1) Sh - 20 | Zo 
a 


k=0 " 


The result -139,0241 is practically equal, but with sign minus, to the rest mass of 
Pion meson, that 1s 139.57018+40.00035 


integrate (((1728+1 164.2696+Pi*exp((sqrt(640/3*(1/(216P14%3))42* Pi%4*(- 
3.29867)*2))+((2*(3+2)+2))/(sqrt(6)))))x 


ies +1164.2696 +7 exp 


1672.37 x° + constant 


2(342)42 


i l 
6 


xdx= 
\ 3 421607 


J x4 (-3.29867) 











Plot of the integral: 


2500 | 









2000 | 







500 | 
pane (x fram =-1.2 to 1.2) 


Loo | 







| SOO | 


=10 =<0.5 0.5 Lo 
Open code 


This value 1672,37 1s practically equal to the rest mass of Omega baryon 
1672.45+0.29 


For | = 1,616 * 10° and Q = -3,29867 and the previously expression 
((sqrt (1/6 + 640/3*(1/(216P143))42* Pi*4*(-3.29867)42)) + ((2*(342)+2))/(sqrt(6)) 
we calculate the exp together to the following integral: 


integrate (((1728+1164.2696+Pi*exp((sqrt(1/6+640/3*(1/(216P1%3))*42* P1%4*(- 
3.29867)*2))+((2*(3+2)+2))/(sqrt(6)))))x 


fl 


Plot of the integral: 


/] 640, 1 
1728 + 1164.2696+7 exp | 5 + 7 


a 
n* (-3.29867) + 


2(442)4+2 
a “|x 
2167". 


V6 








dx = 1765.05 x° 


‘ 2500 | i 
‘ | 
\ 2000 | / 


\ 1500 | / (x from =1.2 to 1.2) 
Loo | 
500 | 


“Otay 
ee ll i 


We note that the result 1765,05 is a good approximation to the mass of strange meson 
K,(1770). Indeed, as we can see from the next Table, all the values highlighted in 
yellow and the average are very near, or equal, to the results of the analyzed 
expression. 
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K>(1770) MASS 




















VALUE MeV) _EVIS DOCUMENT ID TECN CHG COMMENT 
ee 4280s LAA 17¢ LHCB Bt — J/woKt 
1773+ 8 2 ASTON 93 LASS 11K—-p— K-wp 

eee We do not use the following data for averages, fits, limits, etc. « @ « 

1743415 TIKHOMIROV 03. SPEC 40.0 7-C 
K2KLKEX 
1810+20 FRAME 86 OMEG + 13Ktp— #Ktp 
~ 1730 ARMSTRONG 83 OMEG — 185 K—~p— 3Kp 
~ 1780 3 DAUM 8ic CNTR — 63K~p— K~2zxp 
1710+15 60 CHUNG 74 HBC — 7.3K~p— K-wp 
1767+ 6 BLIEDEN 72 MMS — _ 11-16K~p 
1730-420 306 “FIRESTONE 728 DBC + 12Ktd 
765440 2 COLLEY 71 HBC + 10Ktp— K2nN 
DENEGRI 71 DBC — 126K~d— K2nd 
1745+20 AGUILAR-... 70c HBC — 46K~p 
1780+15 BARTSCH 70c HBC — 101K7~p 
1760415 LUDLAM 70 HBC — 126K~p 





For | = 1,616 * 10° and Q =50,893800 and the previously expression 

((sqrt (1/6 + 640/3*(1/(216P1%3))42*P1%4*(50.893800)%2)) + ((2*(34+2)+2))/(sqrt(6)) 
we calculate the exp together to the following integral: 

integrate (((1728+1164.2696- 
24+Pi*exp((sqrt(1/6+640/3*(1/(216P143))42*Pi%4*(50.893800)%2))+((2*(34+2)+2))/(s 
qrt(6)))))x 


i 


1728 + 1164.2696 - 24+ 








Fee 640 1 
nT exp | 


\ 6 3 \2167 
x dx = 2112.45 x* + constant 


2 3(34+2)42 
J =* 50.8938007 | 


V6 





Plot of the integral: 
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¥ 
\ 3000 | 
\ | / 
‘ 2500 | i 
2000 | 
(x from -1.2 to 1.2) 
1500 | . 








500 | 


This value 2112,45 is practically equal to the rest mass of strange D meson 


2112.3+0.5 
Indeed, as we can see from the next Table, the value of mass is equal to the result of 


the analyzed expression. 


D** MASS 
The fit includes D=, D®, at D*=, p*9. and pe mass and mass 
difference measurements. } 


VALUE (MeV) DOCUMENT ID 


2112.320.5 OUR FIT = Error includes scale factor of 1.1. 
2106.6+2.142.7 I BLAYLOCK 87 MRK3 ete — p ~vK 


l Assuming D> mass = 1968.7 + 0.9 MeV. 


TECN COMMENT 


Now, from the precedent integrals, we can to obtain also: 


integrate [(((1728*9+(728+1 164.2696) + Pi * exp((sqrt (1/6 + 
640/3*(1/(216P143))42*P1%4* (-54.192473)42)) + ((2*(34+2)+2))/(sqrt(6))))) 40.048 


i 


1728. 94+ (728 + 1164.2696) + 





640, 1 yg | g #£(34+2)4+2 
| nt (-54.192473" +————* 
Vy 6 





' | 





aqax= 1.60422 x 


integrate [(((1728*9+(728+1 164.2696) + Pi * exp((sqrt (1/6 + 
640/3*(1/(216P143))42*P1%4*(50.893800)42)) + ((2*(34+2)+2))/(sqrt(6)))))]40.048 


J 


1728 . 94+(728 + 1164.2696) + 


fa | 1 
aT Ex 
WY 6” 6 3 4216a". 


dx = 1.60384 x 








x’ 50.893800° 





— 


490.048 
2(3+2)42 
Sp ee 
6 


Results that practically are equals to the value of the electric charge of the positron. 
Also: 


integrate (((1728+1 164.2696+Pi*exp((sqrt(640/3*(1/(216P143))42* Pi*4*(- 
3.29867)%2))+((2*(342)+2))/(sqrt(6)))))*C1/17) 


\2 2(34+2)42 
| a (3. 20867" 4 — 


1640; 1 
14 1728 + 1164.2696 +aexp|_| —— os = 
oY 216 70° V6 


\ 3 


dx = 1.61182 x 


and 
integrate (((1728+1164.2696+Pi*exp((sqrt(1/6+640/3*(1/(2 16P143))42*Pi%4*(- 
3.29867)%2))+((2*(34+2)+2))/(sqrt(6)))))4C1/17) 


Ma gate & Aa ue | 
640, 1 ¥ 2(3+2)+2 
Li 1728 + 1164. 2696 + a7 EXD | —- + — [——— | of (-3.29867)" : elate|te 
\ 6 3 (216°. Je 
dx = 1.61694 x 


are results that practically are very near to the value of the electric charge of the 
positron. 


Now, we have: 
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Dy Dy®y — DNDyOy + 2FyyOy +O (A) =0. 


| 1h 1 - : _ — 
Dy (Do® — Dy ®o) — FP?“ Oy - Gag MNPQAMNPQ +O(A*) =0, (2.8) 





where x! = {2’, 4 } ,t = 1,2,3 and the 4-form A)yn pg is given as, 


| | 5 | 
Kuneg = Om AnOp®g + Ay An Op®g + Oy An Ap®g + a AnAp®g. (2.9) 


Since the holographic approach is valid in the strongly coupling limit 4 —- oo, the contributions 
from © (A+) have been dropped off. Note that the light flavoured gauge field A, satisfies the 
equations of motion obtained by varying the action (C-1), so their solution remains to be (C-2) 
in the large \ limit. And we could further define ®, = ¢,e*""! =" in the heavy quark limit i.e. 
my — oo as in (25, 26] so that Do®yy = (Dp + imy) Gy where “+” corresponds to quark and 
anti-quark respectively. By keeping these in mind, altogether we find the full solution for (2.8) 


as, 


- 1 25p v 
at 5/2 e228, a2] © 
1024an* | 9 (x? + p?) p= +r} 


a ae (2.10 
— (22 : pe Onux, (2.10) 
where x is a spinor independent on r™. Then in the double limit i.e. \ — co followed by my > 
oo, the Hamiltonian for the collective modes involving the heavy flavour could be calculated as 


in (C-7) by following the procedures in Appendix C. 


We have that: 


-(((216*Pi*3))/(1024*Pi*2))) * [(25*-6.5677261* 10°16)/((2*((1+((- 
6.5677261*10°16)42))*2.5 


Input interpretation: 


21677 25 (-6.5677261 » 101°) 
1024n°  2(1+(-6.5677261 » 101°)" 


Result: 


4.45198... x 107°” 


-(((216*Pi%3))/(1024*P1%2))) * [7/(((-6.5677261* 10%16)*(1+(- 
6.5677261*10%16)%2)*1.5)] 


Input interpretation: 
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21607 [ 7 
10240° | 6.5677261 . 101°(1 +(-6.5677261 » 101°)°)'° 


Result: 


2.49311... x 107% 


(4.45 198* 104-67) + (2.493 11*10%-67) 


Input interpretation: 


4.45198. 107°" + 2.49311. 107°" 
Result: 


6.94509 « 10757 


And 


(((-6.5677261* 10%16)*585))/(1+(6.5677261* 10%16)%2))41.5)))) 


~6.5677261. 101°. 585 
(1 + (6.5677261 » 101%)7)'° 
Result: 


~1.35621... x 1077! 


We calculate the following integrals: 


integrate 1/(((1.65578)*1.08643%(2Pi))) * (1164.2696* 10467) * [(4.45198*104- 
67)+(2.49311*104-67)]x 
Indefinite integral: 
— 10°7} (4.45198 . 10-*” + 2.49311. 10-°") x ; 
ee EK = 
1.65578 108643"" 
1729.88 x tant 


Plot of the integral: 
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AUG) | 










20000 | 
pane (x from =1.2 to 1.2) 
LOOO | 


We have that: 


1/142) integrate 1/(((1.65578)*1.08643%(2P1))) * (1164.2696* 1067) * 
[(4.45 198* 104-67)+(2.493 11* 104-67) |x 


[1164.2696 » 10°"|(4.45198  10°°7 + 2.49311 10°" |xdx 


1 | 
142 J 1.65578 108643" 7 : 


Result: 


12.1823 x* 


The result 12,182 is practically equal to the value of black hole entropy 12,19 


integrate (sqrt(1.65578)*1.086434(2P1)) * 1164.2696* 10431 (((- 
6.5677261* 10%16)*585 ))/(1+(6.5677261* 10%16)42))41.5))))x 


[y 1.65578 1.086437" | 1164.2696 - 10°" ((-6.5677261 - 10! 585) x| 
_ CQc@2eeoas i 
/ (1 +(6.5677261~ 107°)7)'° 
~1710.24 x* at 


Plot of the integral: 








S00) | 
Loon | (x from -1.2 to 1.2) 
1500 | 
2000 | 


: P5000 | 


Now: 


6.94509 1.35621 
10° 107! 
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Result: 


-1.35620999999999999999999999999999999305491 x 10-7! 


We calculate the following integral of the algebraic sum of the two results: 


integrate (1164.2696 -9)* 10431 [(6.94509/10%67) - (1.35621/10%31)]x 


(6.94509 1.35621) ° 
[ (1164.2696 - 9) 10 | : = . Tl |x} ax = ~783.394 x* 








Plot of the integral: 





200 | 
400 | (» fram =1.2 to 1.2) 
B00 | 
/ B00 | 


j 1000 | 





Open code 


This result -783.394 is practically equal, with sign minus, to the rest mass of Omega 
meson 782.65+0.12. Indeed 
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w(782) MASS 









as —— DOCUMENT ID TECN COMMENT 
782.65+0.12 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below. 
783.20 0+0.1 15 ce 16 166860 AKHMETSHINO5 CMD2 secede ete = 


782.68+0.09+0.04 11200 1 AKHMETSHIN04 CMD2 ete — atan® 
782.79 +0.08+0.09 1.2M 2 ACHASOV 03D RVUE 0.44-2.00 der e+ 





7 7 TT 
782.7 +0.1 41.5 19500 WURZINGER 95 SPEC 1.33 pd— Hew 
781.96 +0.17+0.80 11k  >AMSLER 94c CBAR 0.0pp — wr! 
782.08 +0.36 0.82 3463 4 AMSLER 94c CBAR 0.0 pp — wn 
781.96 £0.13+0.17 15k AMSLER 938 CBAR 0.0 pp — w7%70 
782.4 +0.2 270k WEIDENAUER 93 ASTE pp — 2x7 207 7% 
782.2 +0.4 1488 KURDADZE 9838 OLYA ete > ata v9 
782.4 +0.5 7000 2 KEYNE 76 CNTR ws p— wn 
e @« @ We do not use the following data for averages, fits, limits, etc. e « « 
781.78+0.10 ® BARKOV 87 CMD ete — ata 79 
783.3 433 CORDIER 80 DMi ete => ata 7? 
33260 ROOS 80 RVUE 0.0-3.6 Dp 
3000 BENKHEIRI 79 OMEG 9-12 c~p 
1430 COOPER 7388 HBC 0O7-08pp— 5x 
535 VANAPEL... 78 HBC 7.2pp— Dpw 
2100 GESSAROLI 77 HBC i127 >p—> wn 
418 AGUILAR-... 728 HBC 3.9,46K—p 
248 BIZ7ARRI 71 HBC OOpp— KT K~w 
510 BIZZARRI 71 HBC O00pp— K,K yw 
3583 COYNE 71 HBC 3.70+p— 
prt wt 9 
784.1 +1.2 750 ABRAMOVI... 70 HBC 3.92 7p 
783.2 +1.6 8 BIGGS 7oB CNTR <4.1y7C 3 atar-C 
782.4 +0.5 2400 BIZZARRI 69 HBC 0OO0ODpp 


Furthermore, from the above integral we have also: 


(26+1)/1728) integrate (1164.2696 -9)* 10%31 [(6.94509/10‘67) - 
(1.35621/10%31)]x 


2641 (6.94509 1.35621 
saog_| (164.2696 - 9) «10° {| = - —) x} ax 
1728 . 10° 107! 

Result: 

~12.2405 x° 


The result -12,24 is very near to the value of black hole entropy 12,19 with sign 
minus 


Now, we have: 
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For the dilatonic scalar glueball, the following formula: 


Ly =y" (Np + 1)" OGD 4 2Gp 





GTI) | _ _OOeD aia. jiale. 
aC p N2 3M2Mxx * 2 3MxK" 
ie get Gp x4 PGp 14 
6M2Mxx” 3 3M 2 2 | 6M3MuK 


(1.2371318784* 10%63)[-(0.249996/185.1395)- 
(0.9999921/(24P1))+(0.249996/(48P1*2.455489))- 
(0.4999961/(24P1))+(0.249996/(48P1*2.455489) | 











1.2371318784~ 10° _ ae 0.999992 
; a <1 | _ — 3 r ~ 
: 185.1395 7 : 
0.24999 | 0.24999 
——_—_—_——_——— -(),.499996 + —_—____—____—_ 
AS o» 2.455489 947 6487» 2.455489. 
Result: 
~ 8.01323... x 10°" — 
9.46118... x 10° ; 
Polar coordinates: 
r= 2.46118x10 (radius), @=—90.2 


And: 
[2.46118*10%61 ]*((1/(216*Pi%3))*29.772 





2.46118. 10° 


re 29.772) 
! a 


Result: 


1.09408... x 10°° 


Comparison: 


= 1.4x10° «the size of the Monster group (=8.1«10°°) 


Now, we have the following integral: 
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(1164.2696+1729-144) * (1/(10“59)) integrate 
[(2.46118* 10%61)*((1/(216* Pi43))*29.772 |x 


Input interpretation: 


lr 
(1164.2696 + 1729 - 144) —— [ 2.46118 10%! 


Result: 


1503.96 x 


Plot: 










SOO 


Alternate form assuming x is real: 


1503.96 x* +0 


2000 | 
L500 | 


Looe | 


(x from =<1.2 to 1.2) 


Indefinite integral assuming all variables are real: 


501.319x° 





2l6ba 


20.772 KMldx 


The result 1503.96 is practically equal to the following value of meson fo(1500) 


MaSs: 


VALUE (MeV) 





fo(1500) MASS 


DOCUMENT ID 


TECN COMMENT 


15042 6 OUR AVERAGE = Error includes scale factor of 1.3. See the ideogram below. 


tent e es 
ne. a 


1466+ 6+ 20 


1515+12 
1511+ 9 
1510+ 6 
1522425 
1449+20 
1515+20 
1500+15 
1505+15 


1 ABLIKIM 


ABLIKIM 
2 BARBERIS 
2,3 BARBERIS 
2 BARBERIS 
BERTIN 
2 BERTIN 
ABELE 
4 AMSLER 
5° AMSLER 


13N 
O6V 
00a 
00c 
O0E 
98 

97C 
068 
958 
95c 
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BES3 
BES2 


OBLX 
OBLX 
CBAR 


CBAR 
CBAR 


ete” > J/b— ynn 
ete => JS/p—o yata 
450 pp prnnP, 

450 pp — pr4rp, 

450 pp— pnp. 
0.05-0.405 tp = at ata 


0.0pp— 3r9 
0.0 pp — nn 


Indeed, we have also that, from: 
Production of {0(1710), {0(1500), and £0(1370) in J/y hadronic decays 
Frank E. Close and Qiang Zhao 


The importance of glueball-QQ mixing is also highlighted by the indispensible contributions from the doubly 
disconnected processes, which turn out to be nonperturbative and violate the OZI rule. Since the coupling gg + QQ 
in the doubly disconnected processes is essentially the same as the glueball-QO mixing, the nonperturbative feature 
of the doubly disconnected processes is self-consistent with the proposed configuration mixing scheme for these three 
fo states. In this sense, our results not only provide an understanding of the recent “puzzling” experimental data 
from BES [13, 14, 15], but also highlight the strong possibility of the existence of glueball contents in the f,(1500), 
and its sizeable interferences in fo(1710). Furthermore, due to the configuration mixing, the |nni} dominant fp(1370) 
tends to have a lower mass lower than 1370 MeV, which also agrees with a recent more refined analysis [13, 22]. 

With Eqs. (9) and (10), and applying the method of Ref. [6], the the relative decay widths (excluding phase space) 
for fi + yy are found to be f,(1370) : fo(1500) : fo(1710) ~ 12: 2:1. The results are consistent with those of 
Ref. [6], which should not be surprizing since the mixing matrices are similar to each other. 

In this factorization scheme, a quantitative normalization of the scalar glueball production rate in the J/i + VG 
is also accessible. With the pure glueball mass in a range of 1.46 - 1.52 GeV, we obtain the branching ratios 
brijpogG = sbr J fbowG & (1 ~ 2) x 10-*. Although a direct measurement of the glueball production seems 


In this sense, our results not only provide an understanding of the recent “puzzling” 
experimental data from BES [13, 14, 15], but also highlight the strong possibility of 
the existence of glueball contents in the f0(1500), and its sizeable interferences in 
f0(1710). Furthermore, due to the configuration mixing, the In" ni dominant f0(1370) 
tends to have a lower mass lower than 1370 MeV, which also agrees with a recent 


more refined analysis. 
From the above integral, we have also that: 


1/(192-64-e* 1.65578) (1164.2696+1729-144) * (1/(10*59)) integrate 
[(2.46118*10°61)*((1/(216*Pi43))*29.772]x 


Input interpretation: 





1 : | 
—_______—______ |(1164.2696 + 1729 - 144) | 
192 - 64 +e «(-1.65578) | " 109 
‘ : 1 ; 

[2.46118 10° {—— 29.772 x}ax 

216 9° | 
Result: 
12.1779 x" 
Furthermore: 


sqrt(In[1729*(2.46118*10%61)) 
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Input interpretation: 


J log(1729 «2.46118. 10°") 


Result: 


12.198919... 


And 


sqrt(In[64Pi*1729*(1.09408* 104%59)) 
Input interpretation: 


| 
’ log(64 x» 1729 « 1.09408. 10°”) 


Result: 


12.194316... 


All the results 12,1779 12,1989 and 12,1943 are very near to the value of black hole 
entropy 12,19 


From the following formula of the the exotic scalar glueball: 


N; +1) 5 5 
pep a(Np + 1)" _~__° __giaigpoto, + —_ __ & Gpsiista, 
N? 12M?-Mxx iv 24M2MkK 
—_G,oho __°_ ogg eta,|. 
- aT . an 24M?2.MkK 2 | 


(1.2371318784* 10%63)[-5*-0.153644/(12*0.90142*(-8P1i))+(5*(- 
0.153644)/(24*0.90142*(-8P1))-(5*0.3919741)/(12*(-8P1))+(5*- 
0.153644/(24*0.90142*(-8Pi)] 


0.153644 | 
a + 
12 «0.9017 (-8 2) 
(5 0.153644 5 «0.391974 i ( 0.153644 } 
940.9017 (-8 m)- 12(-8 7) 940.9017 (-Bm 


1.2371318784. 10% [-s - 





Result: 
8.03937...x10™; 
Polar coordinates: 


169 


r = 8.03937x10™ | @=90 


We calculate the following integral: 


sqrt[(((sqrt(5)+1)/2)))42+sqrt(5)/2]*(1729* 1 164.2696+729*4)/1.65578) * (1/(10%63)) 
integrate [8.03937*10“60|x 


Input interpretation: 


ely ro oy?) V5) 1729%1164.2696+729«4 1 cf. 6 . 
\ ls y 5 + 1}] ~ > 765578. 1088 | B.0393/ 10° xdx 
Result: 

9459.63 x 
OF: 
(1/(10%63)) 


sqrt[(((sqrt(5 )+1)/2)))42+sqrt(5)/2]*(1729* 1 164.2696+(17294+729))* 1/1.65578) 
integrate [8.03937* 1060]x 


Lilac oy SL, | | 
aly [=(vs +1)| + —— (1729 x 164.2696 + (1729 +729) 


[ 8.03937 10 ax 





] 
1.65578 


be 


Result: 


9457.48 x7 


The two results 9459.63 and 9457.48 are practically equals to the rest mass of 
Upsilon meson 9460.30+0.26 


Now: 
PitIn [[[sqrt[(((sqrt(5 )+1)/2)))42+sqrt(5)/2]*(1729* 1 164.2696+729*4)/1.65578) * 
(1/(10%63)) integrate [8.03937* 10“60]x]]] 


Input interpretation: 


+ SY = 


‘lp oye V5 9 17296 1164.26964+729~4 1 
G05) 
\\2 | 2 1.65578 10% 


a+log 





[ 8.03937 10 x ax 
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Result: 


log(9459.63 x°)4a 


Input interpretation: 


n+ log(9459.63) 


Result: 


12.29638... 


Pi + In [[(1/(10%63)) 
sqrt[(((sqrt(5)+1)/2)))42+sqrt(5 )/2|*(1729* 1 164.26964+(17294+729))*1/1.65578) 
integrate [8.03937* 10“60]x]]] 


Input interpretation: 


fhe oii 4: epee wa aoe se 2 . 
meet 63 IV [5 (v5 + 7 OS ee eee eee eee 


[ 8.03937 10" x ax 





Result: 


log(9457.48 x*) 4a 


Input interpretation: 


n+ log(9457.48) 


Result: 


12.29615... 


The results 12.29638 and 12.29615 are very near to the value of black hole entropy 
12.19 


We have also that: 
sqrt[(((sqrt(5 )+1)/2)))42+sqrt(5)/2]*(((1729* 1164.2696)+729))/(288+P1) * 
(1/(10%61)) integrate [8.03937*10*60]x 


Input interpretation: 


| _ 
rip fe o6oWS 1729 « 1164.2696 + 729 l 
— Lv 5 4 1}] + 


| i eta tl aah sha La [ 8.03937 10 xax 
\ E 2 288 +2 19% « 
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Result: 


5374.04 x 


This result 5374.04 is very near to the rest mass of Strange B meson 5366.3+0.6 
We have also that: 


1/75 * (sqrt(2.618+sqrt(5)/2)* 1729* 1 164.2696)/1.65578) * (1/(10%63)) integrate 
[8.03937* 1060 ]x 


Input interpretation: 


— 
| 2.618 + +3 «1729 1164.2696 


1 \ | - 
x $$ x — | 8.03937. 10% xax 
75 1.65578 108 « 
Result: 
125.945 x 
Plot: 
y 

\ / 

‘ | 

150 | ; 

\ | / 

00 | (x from -1.2 to 1.2) 


The result 125.945 is very near to the value of the mass of Higgs boson that is 
125,09 + 0,24 


And 


sqrt(13)+In[sqrt[(((sqrt(5 )+1)/2)))42+sqrt(5)/2]*((1729* 1 164.2696)+729))/(288+P1) 
*(1/(10%61)) integrate [8.03937* 1060]x] 


Input interpretation: 
Vy 13 +log 
l,j yf V5 1729%1164.2696+729 1 


pe [ 8.03937 10” x ax 
2 288 +7 19°) J 
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Result: 


log(5374.04.x°)+y 13 


Input interpretation: 


y 13 +logi(5374.04) 


Result: 


12.19489... 


The result 12.19489 is practically equal to the value of the black hole entropy 12.19 


From: 


Monstrous Moonshine and the Entropy of the Smallest Black Hole 
Last Update: 14th September 2008 
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The reason for the j-function being of interest is too lengthy to discuss, so suffice it to 
say that it has played a role in mathematics since Gauss and features strongly in 
number theory. It also features in the theory of elliptic curves, which provides an 
alternative, purely algebraic, definition. However, what we are interested in is the 
Laurent expansion of j in powers of q. 

ur) = + 744+ 196884 + 21493760q" + 864299970¢* + 202458562569" +: - -, 


Finally we see the moonshine. The coefficient of “q’ 1s none other than the dimension 
of the first non-trivial representation of the Monster group (plus 1). Coincidence? It 
could have been, but for the fact that the subsequent coefficients of the j-function also 
have a simple numerical relationship with the dimensions of the Monster group’s 
representations, as follows, 


196,884 = 1 + 196,883 

21,493,760 = 1 + 196,883 + 21,296,876 

864,299,970 =1+1+4 196,883 + 196,883 + 21,296,876 + 842,609,326 
Relationships along these lines have been proved to continue for all the expansion 


coefficients and dimensions. Moreover, this 1s not all. It turns out that there are further 
numerical coincidences connecting the j-function and the Monster group. 
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The conformal theory considered has the interesting property that the cosmological 
constant 1s quantised by an integer k = 1, 2, 3... The total vacuum energy of the 
spacetime 1s also quantised by this integer. The magnitude of the cosmological 
constant in our universe 1s notoriously tiny when expressed in Planck units. of order 
10°'°*. In Witten’s 3d spacetime it is -1/(16k)~. and hence, as well as being of different 
sign. is comparatively enormous in magnitude for modest vales of k (i.e. ~10°). 


However, for any given k, there is a minimum size of black hole which can exist in 
this spacetime. What Witten does is to find the number of quantum states of a black 
hole of minimum size, and how it depends upon k. He does this by arguing that the 
partition function of the theory should differ from that of the corresponding classical 
theory only by linear terms, and that it should also be expressible as a power series in 
the j-function. This leads to a set of functions. 


Z1(q) =j(q) =q" + 196884q + 21493760q° + 864299970q° + 20245856256q' + ... 
Z2(q) = j(q)’ — 393767 =q ~ + 1 + 42987520q + 40491909396q2 +... 


Z;(q) = ig” — 590651j(q) — 64481279 
=q-+q > +1+4+2593096794q + 12756091394048q° + 


Z4(q) = igy 7 787535\(q) — 8597555039] (q) — 644481279 
=q +q-+q/ +2+81026609428q + 1604671292452452276q° + . 


(where j has been redefined for convenience by omitting the constant term. 744). 


The coefficient of q in each of the functions Z; is the number of quantum states of the 
minimal black hole for that value of k (to an accuracy of within one or two states, at 
least). Thus, for k = 1, the entropy of the minimal black hole is In(196884) = 12.190. 
whereas for k = 4 the entropy is In(81026609428) = 25.118. 


Now the point here is that the entropy of a black hole is also known from semi- 
classical arguments (i.e. neglecting the quantisation of gravity) by a formula known as 
the Bekenstein-Hawking formula, which in this case becomes S = 4avk . So for 

k= 1 we expect the result 47 =12.566,. which compares with Witten’s 12.190, and 
for k = 4 we expect 87 = 25.133 which compares with Wittens’ 25.118. The 
comparison for the first 4 values of k 1s, 


Bekenstein- Witten Difference 
ae g (%) 


12.190 oa 


ae 17.576 
21.766 21.676 





We note that the results 12.194316 and 12.198919 are very near to the value 
obtained from Witten for k = 1, for the entropy of a black hole, considering the In 
(196884) that is 12.190 


We note also that: 

1729 / 142 = 12,17605 

728 /7= 104; In(1729*104) = 12.09968 

In(729/6* 1729) = 12.255 

all results that are very near to the value of black hole entropy 12,19 
Note that from the sum of the Ramanujan’s numbers 


(14258° +1 + 1010° -1 + 172° -1 + 12° +1 +9°— 1) we calculate the following 
expressions: 


In(142584%3 +1 - 101043 -1 - 17243 -1 - 1243 +1 - 9%3 — 1) - ((sqrt(5)+5)/2)) 


lee 3 
log(14258° + 1-1010° - 1-172 -1-12° +1-9° -1)-=( 5 +5) 


Exact result: 


1 = | 
; [5 -V 5 }+log(2897481 469 606) 


Decimal approximation: 


25.07682902808574525405759 7343338098328 1994608 1084836122198... 


Property: 


. [-5 - V5) + log(2 897481469 606) is a transcendental number 


Alternate forms: 


5 v5 
i = -' + logi2 897481 469 606) 


-5-V5 +2log(2897481469 606)| 


eo 
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1 
= (-5- V5 +2 log(2) +2 log(1 448 740 734803) 


Continued fraction: 


(25: 13, 62, 1,5, 4, 1,4, 1,2, 1,4, 4,4, 1, 1, 2, 13,5, 6, 2, 2, 1, 14, 2, 12, 1, 3,3 


Alternative representations: 


log(14.258° + 1-1010° -1-172° -1-127 +1-9° -1)- 


55 +s 


log.(-1 - 9? - 12? - 172? - 1010? + 14.258") +5(-5 -¥5] 


l 
log(14.2587 + 11-1010? -1-1727-1-12°+1-9° -1)-> (V5 +5)= 


2 
-Liy(2 +97 + 12° +172" +1010" - 142587)}+ - =(-5 -¥5) 


1 
log(14258° + 1 - 1010° - 1 172° -1- 12 +1-9° -1)-; [Vs +5) = 


}- 
1 
logia) log,(-1 —9° - 12° - 1727 - 1010? + 14258") + a -5-¥5) 


Series representations: 


log(14258° +1-1010° —1-1727)-1-17" 41-7 —lj)- 


wie 


l k 
5 v5 = a Se 
~~ — — 4+ ]logi2897481469 605) — 5° 27s tenes 
2 2 5 . 2 ke 


log(14.258" + 1-—1010° — 1-172" -1-127 +1-9% -1)- 

5 ¥5 arg(2 897 481469 606 — x) 

———4+2in ae + 

2 : 2m 

lace — 1° (2897 481469 606 — x)" x* 
O(a eS 
‘i k 


i i 





k=1 


177 


(Vs +5) = 


[Vs +5] os 


a 


| | 1 
log(14258° + 1-1010° -1-172° -1-12° +1-9° -1) _ [Js +5) = 














5 V5 | arg(2897481469606 - 29) 1 
— = = — 4)  ] log] — |4 logizn) + 
7 2 Qn Z| 
arg(2 897481469 606 — 2) * (-1)* (2897481 469 606 — 29)" a" 
OT logiza)- > —_—_—_ 
20 tad k 


Integral representations: 


log(14258° + 1-1010° -1-172° -1-12°+1-9° -1)- 


[Vs +5 7 


ne 


-- ee Os st — 


5 wW¥5 parses 1 
2 2 


uw ] 


log(14.258° + 1 - 1010° -1- 172° -1-12° +1-9° -1)-- [V5 +5) = 
5 v5 i i’ o+y 2897481469 605-5 r—sy F1 +s) ae & ) 
—_—o  ————>r ee eee C4] 5 Oy 1] 

A a 2A. <I c+} rl — §} | 


1/2 (dn(1425843 +1 - 1010%3 -1 - 17243 -1 - 1243 +1 - 9%3 — 1) - ((sqrt(5)+5)/2))) 


flog(14.258° +1-1010° -1-172° -1-127 +1-9° -1)- 


[Vs +5) 


bo | 


1 
2 
Exact result: 


- (- [-5 - v5) + log(2 897481 469 606)| 


Decimal approximation: 


12.5384145 1404287262702879867 1669049 16409973040542418061099... 
Property: 


7 - [—5 - V5] + log(2 897481 469 606)] is a transcendental number 


Alternate forms: 


1 

; {-5 - [5 +2log(2897481469 606)| 
5 V5 log(2 897481469606) 

“4.4 2 


l | logi2 897481469 606) 
ep 


Continued fraction: 


[12; 1, 1, 6, 125, 1, 2,9, 1, 1, 1,6, 1,1, 1,1, 1,1, 1,1, 1, 3, 1, 26, 2, 1, 1, 2, 1, 2, ...] 
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Alternative representations: 


Ly 
5 {log(4258° + 1 - 1010° -1- 172° - -1-12°+1-9° -1)- 5 (v5 5})- 


Ln 


l ‘ 
; (log-(-1- 9° - 12 - 172° - 1010 + 14258") + = (-5 - -v5)) 


— 


flog(14.258° #11010" -1-172" -1-127 +1-9'-1)- 


[Vs +5)) - 


1 | | 1 
: [—Lin(2 +99 4127 +1727 + 1010° - 14258") + : [-5 -v5)) 


bh 


1 
2 


1 lL, 

: log(1425e eI 1-192" S112" 418" = 1)— : LV 5 +5})= 
1 

: - (losia) loga(-1 ~ 97 127-1727 10107 +14 258"}+ ; (-5 V5 


Series representations: 


[Vs +5)) = 


l - 
; [log(14258° eT-1W01 = 1172 <1 12 41-8 =1)- 


Bo | 


5 ¥5  log(2897481469605) Ls | aera) 
— + ——— m/#£|\”,eeeeeeeseae jc 
4 4 . 2 


k=1 
1 1 
; [log(14258° 41-1010" -1-172" -1-127 +1-9" -1)- 5 (v5 +5)]= 
5 ¥5 21812897 481469606) log(x) 
—_—- = — + a ——— _ 
4 4 ’ 2m “9 





(— 1)" (2897481469 606 — x) x* 


k=1 


l l 
: flog(14.258° es Re 1 a ee )- (V5 +5)|= 
arcol 1\_- | 
5 5 n—arg{—| are ( Zp) | 
== = ——" + Fz | 
4 4 Qn 
~ Eo) | 1 & (-1)¥ (2 897481469 606 — zg)" 2g" 
3 k 


k=1 


Integral representations: 
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[ys +5)]= 


bo | — 


, (log(14.258° ea 1 te 


Ba | 


t 


- + 
+ 4 2s 


5 v5 1 permease’ 
1 


[log(14258° +1-1010" - 1-172" -1-127 +1-9° -1)- - [Js +5)] - 
5 v5 I ‘ioty 2897481469605 ° r(—sy Pil +s) 
4 4 4a. =i a+} ril — 5} 


Bo | 


ds for —1 0 


5+ 1/2 (dn(142584%3 +1 - 1010%3 -1 - 17243 -1 - 1243 +1 - 9%3 — 1) - 


((sqrt(S )+5)/2))) 


Ve 5) 


i Oe 


1 | | | | 
5+, [log(14.258° +1-1010" —- 1-172" -1-12"+1-9° -1}- 


Exact result: 

1 yl 4 
5+. - (5 - Vs) + log(2 897481 469 606)| 
Decimal approximation: 


17.5384145 1404287262702879867 1669049 16409973040542418061099... 


Property: 


1 yl : 
5+ 7 - (5 ~ V5] + log(2 897481 469 606)] is a transcendental number 


Alternate forms: 


. [15 - V5 +2log(2897481469 606)| 


1S V5 log? 897481469606) 
4°47 2 
—, log(2897481469 606 


+. | 


Continued fraction: 


[17; 1, 1, 6, 125, 1, 2,9, 1,1, 1, 6, 1,1, 1, 1,1, 1,1, 1, 1, 3, 1, 26, 2, 1, 1, 2, 1, 2, .. 


Alternative representations: 


l | l 
5 + = [log(14258° +1 - 1010" “tee =e eo )-5 (v5 +5})= 
1 | | 
5 +5 (log-(-1-9° - 12° - 172° -1010° + 14.258°)+ -— |-5 - v5)] 
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] . 
5 + 5 (log(14258° + 1 - 1010° - 1- 172° ~1-127 41-97 -1)- 


(V5 +5) : 
) 


la 


= 


1 1, 
5+5 (—Lin(2 +9° 412° +172" +1010° - 14 258°) + : [-5 _ 


1 l 
5+ 5 flog(14.258° e101 = 1-177 —1-12" 41-9 -1)- ; [Js +5)| - 


[-5 -¥5)) 


1 1 
5+5 [logia) log, (-1 _9° -12° -172° -1010° + 14 258°) + a 


Series representations: 


l | 
545 flog(14.258° el S108 Sih 192 S112 41 1) 


[Js +5)) = 


Ba | 


1 \k 
5 ¥5 : log(2 897481469605) 1 , s) [- sora sa) 
4 4 2 2 
k=1 

1 | 
5+ 5 [log(14.258° +1-1010° -1-172° -1-12° +1-9° -1)- 

56 v5 

— — —— + 8 

4 4 


(y's +5)) : 


bo | 


arg(2 897 481469606 -x) 
20 
1 (-1)" (2897481469 606 — x)" x* 
2 Ik 
k=1 


logix) 
+ —_—_—_—_—_——=  __. 
2 








i . 
545 [log(14258° £11010 = 1-172 1-12 41-9 -1)- 


pty) 
is v5 n—arg(—] AT E(Zy) | 
— —— +ia | ———— [+ 


4 4 2n 


[Js +5)) 


Ba | 


<Eee! (-1)" (2 897481469 606 — 2)" an 


fe 


ee 


k=] 


Integral representations: 


] . 
5+ 5 {log(14258° e111 1-177 1-12 «1-9 —1)- 


(V5 +5)) : 


or 


1s WS 1 = p2se74s1469606 1] 
a | — ét 
A 2 t 
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5+, [log(14258° +1-1010° -1-172° -1-12° +1-9° -1)- 


[ys +5)]= 


QO] | : ia 


Ba | 


A 


47 


Is v5 I i o+y 2897481469605 r—-sy F145) ; 
ne secre er be Avie Mes a Raa 
4 way ot} rl — &) 


9+ 1/2 ((In(1425843 +1 - 101043 -1 - 17243 -1 - 1243 +1 - 943 — 1) - 
((sqrt(S)+5)/2))) 

Input: 

9 + - [log(14.258° Te 1-172" 1-12" 41-3" —1)- 


Ve 5) 


i Oe 


Exact result: 


Ll | 
945 iE (—5 - V5) + log(2 897 481 469 606) 


Decimal approximation: 


21.53841451404287262702879867 1669049 16409973040542418061099... 


Property: 


9 + : - (5 - V5] + log(2 897481469 606)] is a transcendental number 


Alternate forms: 


. [31-5 +2log(2897481 469 606)| 


Enlarge Data Customize A Interactive 
31 ¥5  logi2? 897481469606) 

4. 4 2 
Open code 


1 (31 - Vs) . log(2 897481469 606) 


4 9 


Continued fraction: 
[21: 1, 1, 6, 125, 1, 2,9, 1, 1, 1,6, 1, 1, 1,1, 1,1, 1, 1, 1,3, 1, 26, 2, 1, 1,2, 1,2, ...] 


Alternative representations 


ly , 1 
9+: [log(14.258° +1-1010° -1-172° -1-12° +1-9° -1)- 5 (ys +5)]= 
Gg 


L| | | 1 , 
945 flog.(-1 - 9° 12? 172? - 1010" + 14258") + = [-5 : } 
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] . 
9 += (log(14.258° + 1- 1010° - 1 - 172° ~1-127 41-97 -1)- 


; (V5 +5)}- 


1 | 
9+ 5 (-Lin(2+9? +12? + 172° + 1010° - 14258°) + = (-5 -¥5)} 


ly l 
Pa {log(14258° +1-1010° -1-1727 -1-127 +1-9° -1)- ; [Js +5)) = 


i 1 
9+ [logia) log, (-1 - 9° 12? 172° - 1010" + 14258") + = [-5 -¥5)) 


Series representations: 


] . 
9 + = [log(14258° + 1 - 1010° - eee aT |e 


“(V5 +5)) : 


mie 


31 V5 1og(2897481469605) 1 ©, (-dorasyaems) 


4 4 2 “22 k 
=] 


1 | 
9+ 7 [log(14.258° +1-1010° -1-172° -1-12° +1-9° -1)- 


(y's +5)) : 


bo | 





31 V5 — /arg(2897481469606-x)) logix) 
ia Dn T ; 
1 (-1)* (2897481469 606 —x)* x* 
2 k 
k=1 


] . 
9+7 [log(14258° £11010 = 1-172 1-12 41-9 -1)- 


a 
31 v5 | n—arg(—] ATP(Sy) | 
— — —— +ix | ————— | + 


4 4 2n 


[Js +5)) 


Ba | 


lag(zZo) 
2 


(-1)* (2 897481469 606 — zo} Zon 
ke 


i 


Integral representations: 


] . 
eG {log(14258° e111 1-177 1-12 «1-9 —1)- 


(V5 +5)) : 


or 


31 wW5S 1 cause 
sia =| : 


4° 4 t 
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[Vs +5})- 





Li, nn ancod 4 anand oa anda andi a nd ay ll 
9+ = [log(14258 +1-1010° -1-172° -1-12°+1-9 -1}- 5 


31 i ( 9897481469605 ry—-sy rl +s) 
a OS 


5 
4 Fal 47 wai oo+y rl — &) 


The results obtained 25,076 12,538 17,538 and 21,538 are very near to the various 
values of the black hole entropy as showed in the following table: 


Bekenstein- Witten Difference 
Hawking ce) 


ee 12.190 


17.772 17.576 
21.766 21.676 
rap 353s [sie] 008% 





If 








. oN og we . 
(1) ee Artes = Ag > A; BS 4a en +A, x Bp : 
J pex =pex te 
oe Me + See ee 
L 
(a eee Oe es = & + 4,% Boo pe 0a , 
Pe 2 x edhe e” f 4 
oe AN Fe ae 
xe x> 
e 
f PY os 
Ry) Bp ee eee ee ao Co fee, x fe Ce ee ae 
Po Payee ua we 
| 2 Be V. 
Fetes i == ~~ + as 
c x2 
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3 3k. 2 ee 
Ain F bm = Cry Tet) 
ets a tee eo eI 
3 
[335 tee = joey 
A - " Qf 10-= 1R4/ 
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Mathematical connections with some sectors of String Theory 
The Einstein’s field equation and the theory of string. 


The Einstein’s field equation which includes the cosmological constant 1s: 


] 
Ruy 5 8 wR-A8 yy = BAG, (8) 


where Ruy is the Ricci tensor, F its trace, 7 the cosmological constant, Suv the 


metric tensor of the space geometry, G the Newton’s gravitational constant and Fivy 
the tensor representing the properties of energy, matter and momentum. 


The left hand-side of (8) represents the gravitational field and, consequently, the 
warped space-time, while the right hand-side represents the matter, 1.e. the sources of 
the gravitational field. 


In string theory the gravity is related to the gravitons which are bosons, whereas the 
matter is related to fermions. It follows that the left and right hand of (8) may be 
respectively related to the action of bosonic and of superstrings. 


From (4) that describes the parallelism between the Palumbo’s model and the theory 
of string, we may thus write: 


-fa*xje|- A -5 Sg G,,.Goalf(O)-5 £0, d.b = 


- 2 
= (fai “Go| R40, 00°0-3A) Sen. (e) 
7 2h G 2 §10 


(9) 


The sign minus in the above equation comes from the inversion of any relationship, 
like the newtonian one, when one examines it outside the range of its validity. 


Let us analyze p. e. the orbits of the gravitational equation F = G x m, x m,/ r, for m, 
=m,=m:ie.F=Gm//r’. 


for r >Gm F(r) => O, the orbits are attracted by zero, 
for r=G m F(r)=1 are constant and equal to 1, 
for r < Gm F(t) => the orbits are attracted by infinite. 


The point r° = k m’ is a critical point since a small variation of r implies that the orbits 
may tend to zero or to infinite. 


Moreover, from F =G x m‘/t’, for AF and Ar extremely small, such as inside a black 
hole or a proton, or, in the case of (9) that represents the perturbation of the quantum 
dominium of strings, AF/F = 2Am/m - 2Ar/r, and assuming Am = 0 one obtains: 


AF/F =-2Ar/r (10) 


where the sign minus indicates that F decreases when r increases, implying that 0 < AF/F 
< 1. Let us examine this relationship outside the above range and indicate F, at the 
distance r, and F, at the distance r+ Ar. 


- AF/F>1=> AF>F=> (fF, —F))>F, => F <0 indicating that F becomes repulsive 
at the distance r + Ar. 

- AF/F < 0, since F > 0, => AF < 0 = (fF; — F)) < 0 => Ff, < F) indicating that F 
decreases when r increases, in other words that the attraction increases with the 
distance between two masses. 

The same holds for Ar, whose analysis indicates that when Ar>r, F becomes repulsive 


and increases with the distance between the two masses. 


The sign minus that appears in (4) is thus consistent with the (4) observed repulsive 
forces between quark inside a proton and the corresponding strings, (41) repulsive force 
of strings inside a black hole, and (411) relationship (9) which relates the repulsive actions 
of bosonic and supersymmetric strings in their extremely narrow dominium. 
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Now, we note that the number 8, and thence the numbers 64=8° and 32=2°x8, are 
connected with the “modes” that correspond to the physical vibrations of a 
superstring by the following Ramanujan function: 











[’ cosmxw ow dy 
antiog— cosla 2 
Si W 
e 4 (itw 
g=5 Alin) (1) 
3 Gna 072) 


Furthermore, with regard the number 24 (12 = 24/2 and 32 = 24 + 8) they are 
related to the “modes” that correspond to the physical vibrations of the bosonic 
strings by the following Ramanujan function: 








[’ cosmtxw ow dy 
antiog”’ cosha oe 
ft tw 
€ : @, (itw) 
24 = . (12) 
Gana Gaza 
lo —_ a + A 


Palumbo (2001) ha proposed a simple model of the birth and of the evolution of the 
Universe. Palumbo and Nardelli (2005) have compared this model with the theory of 
the strings, and translated it in terms of the latter obtaining: 
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-|d “ele 725-4 8 ge di G, G,.)()-5 £0,40.0) = 


2 
Kio 


_f | 10. (A220 tay __ 1 fy |? _ Mo ( "| 
\a}4 x(-G)!e R40,00 o——\A, oli F } (13) 





A general relationship that links bosonic and fermionic strings acting in all natural 
systems. 


It is well-known that the series of Fibonacci’s numbers exhibits a fractal character, 
where the forms repeat their similarity starting from the reduction factor 1/¢@ = 


15a 
a 


0,618033 = (Peitgen et al. 1986). Such a factor appears also in the famous 


fractal Ramanujan identity (Hardy 1927): 











Jo-1 V5 
=|/¢= = ee 14 
0,618033=1/¢ : — 2B, at pro ay (14) 
oor) 44/5 
9p 
and 1 =20 50 a (15) 











128 exp ry f(t) dt \- 
0 f(t") fils 
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Jol 


where O= 





Furthermore, we remember that z arises also from the following identities 
(Ramanujan’s paper: “Modular equations and approximations to x” Quarterly Journal 
of Mathematics, 45 (1914), 350-372.): 


og BSI) (16) 


“5 


and 





- Ford (OE }: (272)) 7) 
FB 


From (17), we have that 


anv 142 


(ost (a7 } 
O98 )) 
4 4 


24 = (18) 
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But z is equal also to 

















. cosmtxw ow 
t= antilog” cosh = 
fs tw 
€ : @, (itw) 
Thence: 
[’ cosmtxw ow dy 
antiog~’ costux oe 
Fy tw 
€ > @, (itw) 
Gna o72) 
lo a aa + i 


Furthermore, we have the following equation: 





24 104+ 11V2 10+7V2 \|_ 3 
Hoh (42). ( j }|-2°-4 R(q)+ ; 
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(19) 


(20) 








(21) 


from which we can to obtain both 24 and O. 


The introduction of (14) and (15) in (13) provides: 


~[a*xJg — FE ger ger G,,G,,)f(6)+ 


3+V5 f° (44). at 
ie 9 ef Fe 1')r a 











~3) R@)+ 


Dy _ fo R 


1+ 








39 exp on f°(-t) dt 


fC —t'’>) gto 


[a'x( G)*e IR +48, 00"D—; A, ' ~ 





ee V5 











7 a5. fh prc ; 
0 f(t") g/d 


(“/)]. (22) 
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which is the translation of (13) in the terms of the Theory of the Numbers, 
specifically the possible connection between the Ramanujan identity and the 
relationship concerning the Palumbo-Nardelli model. 


In the work of Ramanujan, [1.e. the modular functions,] the number 24 (8 x 3) appears 
repeatedly. This is an example of what mathematicians call magic numbers, which 
continually appear where we least expect them, for reasons that no one understands. 
Ramanujan‘s function also appears in string theory. Modular functions are used in the 
mathematical analysis of Riemann surfaces. Riemann surface theory is relevant to 
describing the behavior of strings as they move through space-time. When strings 
move they maintain a kind of symmetry called "conformal invariance". Conformal 
invariance (including "scale invariance") is related to the fact that points on the 
surface of a string's world sheet need not be evaluated in a particular order. As long 
as all points on the surface are taken into account in any consistent way, the physics 
should not change. Equations of how strings must behave when moving involve the 
Ramanujan function. When a string moves in space-time by splitting and 
recombining a large number of mathematical identities must be satisfied. These are 
the identities of Ramanujan's modular function. The KSV loop diagrams of 
interacting strings can be described using modular functions. The "Ramanujan 
function" (an elliptic modular function that satisfies the need for "conformal 
symmetry") has 24 "modes" that correspond to the physical vibrations of a bosonic 
string. When the Ramanujan function is generalized, 24 1s replaced by 8 (8 + 2 = 10) 
for fermionic strings. 
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From: 


Modular equations and approximations to 70 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
64935 — e™V2_ 944 976e-*V22 _... ' 
649574 = Mahe 8 F262, 
so that 


64(93) + g3y") =e"? — 24 + 43720 7Y 4... = 64{(1 + V2)? + (1 — V2)7}. 


Hence 
em V22 _ 9508951.9982.... 
Again 
Gaz = (6+ V 37 7)3, 
64G24 = et V8 4 94 4 276e-7V97 4... | 
64G374 = 4096e-7V¥3" _ .. 
so that 


64(G24 + G52") = eV" + 24 + 4372e-*V97 _ ... = 64{(6 + V37)8 + (6 — V37)*}. 


Hence 
e™V3T _ 199148647.999978. 


Similarly, from 





958 =. 
we obtain 
(54V%\" (5—Vv29\" 
fe : ea 5 A. yi _ yi 
64(g24 + ga24) — em V™8 _ 204 4 4372e-7 V8 4... — 64 ae ” aa 
Hence 


e7 V88 _ 94591257751.99999982 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


Q(P) 7,2 
Tete? — _ Pr he e—2(8—p)C+28R” & 
YE 


, | » gl) } ee = ee 


16k’ e~ 2° ae a 
(7 — p) 
Ar = fe 2 ow (; = | po eS 
| 16(p + 1) YE 


we have obtained, from the results almost equals of the equations, putting 


4096«"*'® instead of 


| 3(P) 4 
o—2(8—p)C+28P ¢ 


a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, /- and @ correspond to the exponents of e (1.e. of exp). 
Thence we obtain for p = 5 and fe= 1/2: 


etd — 4096e-7V18 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 


mv 18. From this it follows that it 1s possible to establish mathematically, the dilaton 
value. 


For 


exp((-Pi*sqrt(18)) we obtain: 
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Input: 


exp(-7V 18 | 


Exact result: 


320 
e 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10-° 


1.6272016... * 10° 


Property: 


=i Poy . 
e **" is a transcendental number 


Series representations: 


a =] ra wre qo [ Lj2 
_nr + 1B ry 1% Eben} | 
c = - 


, vk 

-x v¥ 1H a7 - Pea eh 

e =€Xp|-a7¥y 2, hy 
k=O 


ox = i dl | , 
T Yio Res, 14) 17° T\-5 -s)T) 


-1¥ 18 
e"*°" = expl- 


2V0 
Now, we have the following calculations: 


e+ = 4096e-7V18 


e—™V18 — 1 6272016... * 10%-6 


from which: 
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—*_ e-6C+b = | 6272016... * 10°-6 
4096 


0.000244140625 e~6°t+? = e-*V18 — 1 6272016... * 10-6 


Now: 
In(e~*¥"8 ) = —13,328648814475 = —nV18 


And: 


(1.6272016* 10-6) *1/ (0.000244140625) 


Input interpretation: 
1.6272016 1 


10° 0.000244140625 


Result: 
0.0066650177536 


0.006665017... 
Thence: 
0.000244140625 e~6Ct? = e-tv18 


Dividing both sides by 0.000244140625, we obtain: 


0.000244140625  _6cig _ 1 eg 
0.000244140625 ~~ 0,000244140625 


e~°©t? = ().0066650177536 


196 


((((exp((-Pi*sqrt(18)))))))* 1/0.000244140625 


Input interpretation: 


] 


en) — 
P| zy 18 | 0.000244140625 


Result: 
0.00666501785... 


0.00666501785... 


Series representations: 


exp(—a ¥ 18 } 
———_——— = 4096 exp 
0.000244 ]41 





— 1 1 
al VF ya7*|2 | 
lk 


k=O 





exp|—7 ¥ 18 | | —_— [- 1) [- = 
———_— = 4096 exp|- i? ee 
0.000244141 ee 2 y 
— i vk 5 f 1 _ ‘ 

exp(—z ¥ 18 | T Miao Res 1, 7" TI ; s|T(s) 
——_——_——. = 4096 exp|- =__ 

O.000244141] tafe 
Now: 


e~°£t? = ().0066650177536 
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] 


al ee 
P| zy 18 | 0.000244140625 — 


-r¥ 18 1 
0.000244140625 


= 0.00666501785... 
From: 
In(0.00666501784619) 
Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 


log(0.006665017846190000) = log, (0.006665017846190000) 
log(0.006665017846 190000) = logia) log,,(0.006665017846190000) 


log(0.006665017846190000) = —L11(0.993334982153810000) 


Series representations: 


* (-1)* (-0.993334982153810000)" 
log(0.006665017846190000) = - 5" eer. 


k=] 


arg(0.006665017846190000 — x) 
20 * 
&, (- 1K (0.006665017846190000- xk x* 


logi(x) - >, x 
k=1 


log(0.006665017846190000) = 2: n| 
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arg(0.006665017846190000 — gq) 
2a 





log(0.006665017846190000) = 


arg(0.006665017846190000 — gq) 


2 
© (—1)£ (0.006665017846190000 — zo\F zak 


ke 





1: 
log| — 
ay : 


logizq) + log(zo)— 





lz 


id 


a 
ll 


l 


Integral representation: 


“O.006665017846190000 | 
log(0.006665017846190000) = | at 
wt] 


In conclusion: 
—6C + @ = —5.010882647757 ... 
and for C = 1, we obtain: 


@ = —5.010882647757 + 6 = 0.989117352243 = d 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 








2 i 
= =|-—__*_____ = 0.95 68666373 
V(g—1)V5 —g+1 : 
(p-1) P i = 
1+ ; 
a 
1+ 
1+.. 
a: e-7V5 
5g 142 
32/5 
14+9//p°4/5? -1 + __ 
e-tav5 
1+ 
1+... 
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(http://www.bitman.name/math/article/102/109/) 


The mean between the two results of the above Rogers-Ramanujan continued 
fractions 1s 0.97798855285, value very near to the y Regge slope 0.979: 


vw | 3) me = 1500 | 0.979 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 
[ 


519 —— 
\) 139.57 


Result: 
0.99040073270864402755097375571330141546073279617855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 





28 es 
5 =] ane = (2.9991 104684 
——————-— @+] 1+ — 
14+} °4/5? -1 fi. 

e-tav5 
1+ 
I+... 
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From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 


We have: 


o2e Ee 





a 
c 
—_ 


Je 


2 


é=] 


=| 


we obtain: 
(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1 -1/3* 16/(P1)42*e%(2*0.989 1 17352243))))) 


Input interpretation: 
7 el O11 F352243/2 


CO 
; 
L447 Le : 16 92»0.989117352243 


\ 


Result: 


O.8394188 1822... - 
1.4311851867... : 
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Polar coordinates: 
r= 1.65919106525 (radius), @=—59.607521917 jangle 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = iGextGueny = 1164.2696 i.e. 1.65578... 


Series representations: 


3 eo 8911 73522430000/2 





0.98911] 73522450000 


, 16e 
31 


3 eo 40455867612 15000 





1 16 el 978234 7044 86000 io of oR) gl 9F8234704486000 | -& 
+ ee (SC) 
ee: Aska 4 176/ | 2 


Tr 


| 


a on 


y ce S691 173522430000/2 


SS 

14 e 0.98911 73523430000 

ia ia 
317 


y e 40455867612 15000 


ESS ET (1.978234 704486000 5k 4 
- | og 1.978234 7044 86000 = 16: [- — | -3h 
3n° k=0 k! 


9 ce S891 1 73522430000/2 


TE 
! 16 z= 0.98911 73522430000 
1+ | ;_ crrrers=—e—vee' 


ny 
30* 
3 pb 49455867612 15000 


1 ira 1.978234 704486000 
-i Li lie —k 
(-1(-), a -29) % 
kc! 





1m Die 


tor [not (Zo €R and -w< z9 8 0) 


From 





We obtain: 
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e4(4*0.989 117352243) / (((1+sqrt(1-1/3*16/(P1)42*e4(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 1 17352243 )))+5* 16/(P1)42*e4(2*0.989 117352243) | 


Input interpretation: 


et 0.98911 7352243 


io 


CO 
, J 1 16 OFo]17IS22 
1 4 Y 1- g = e 0.88 117352245 
1 





16 200 880117352245 
+5 — 


& — 


kad | 
tol 


c 4 | 1- 200.9891 173452243 





Result: 
S0.84107889.,. — 
20.34506335... i 


Polar coordinates: 


r =54.76072411 (radius), @ = —21.80979492° (ang! 


54.76072411..... 


Series representations: 








| : 7 7 1 i ' 
| 16 e 0.989 1173522430000 5 16 e* 0.989011 73522430000 
tL? hh 
\ 3x7 x 





CCS” .C—*F™*7AE 
| 16 2°0,0891173522430000 
4° O.9891 173522430000] /]- ; e 
é /j1+,{1--{__—_ - 
' \ 30 


9 AQ a OS 4704115458000 ry: 3. 0564604ns8o7T2000 2 3.0564F04nso7T2000 2 
e +Zle x +#le T 


16 s 1.OF 823470448 6000 oo 3 d ; 
2 } 
ke Je 


7% 


aie | p 97823470448 6000 | | 


1-42 ali) 








f ToT i : . > i j = 

: | 16 e h:278234704486000 oo . 3 yk : 9 197823470448 6000 ) | 1 | 
AT | ee 73 
K 


ty 3x Dl 76 z 
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| 16 e 0.889] 173522430000 5 l6e 0.08901173522430000 
BRP pet ea ig 


\ 3x7 E 
_—§$<—<—- = = ie 
4-0.9891172522420000 | | | 16 pe 0.980] 1735224350000 
poten Nia. | 
it Y 3 x? 


a OS 4704113458000 ‘ 3. 0564604 8072000 2 3.O564604n8072000 2 
2/40 ¢ +2le x +tile 7 


et hept d oe dete 7 1.878234 7044 86000 .—- 1 
[iscimramn = (Sh ernney* ey D 
\ 3x = ke! | 


16 
| — 


3x7 ki! 


! | ace Aeuneaaaaneae inna, ak y gl-978234704486000 ,--;, 1, 3 

LOeTa2347044860000 ¢ _— Se 22 

al, |_16¢ & Fig) (==) Eh 
\ k=O 


3 x* x 


oe 
| 16 e2  9-9891173522430000 
»4 0.9891173522430000 i i ee I 


| 16 eo 0.88911 73522430000 5. 16 e 0,.0801173522430000 


1- 
\ 3° 


5 23470411345 8000 3.956460408072000 2 3.95 646040 8972000 
2/40 e +Zle xr +Zle 


1’ 16e) 978234 7044 86000 vie ' 
CaF (2), (1 oe za aah 
2 7 2 he in” 
Pm $2 
k=O) 


kK! 
' ake Ly fa 16 @ 278234 7044 86000 wk oe 7 
aye pe ge OE al 
iT 1 T 4 Zo y eee ee SSeS SS 
| k! 
k=O 
for (not (z75 ER and - 


From which: 
e(4*0.989 117352243) / (((1+sqrt(1 -1/3* 16/(P1)42*e%(2*0.989 1 17352243)))))47 


[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 117352243 )))+5* 16/(P1)42*e4(2*0.989 1 17352243)]* 1/34 
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Input interpretation: 


e O.9891 1 /3502245 





| 7 
1 + 1 = : | =e 0.989117352243 | 


+2 1 + 
Result: 


1.495325850... — 
0.5983842161... i 





i 16 P 0.9891 173592245 


| 1 sqcaaiie l 
Bye ep 20.989117352243 | _* 
34 


Polar coordinates: 
r= 1.610609533 (radius), @ = —21.80979492° (angle) 


1.610609533.... result that 1s a good approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 





l6e- 0.9891 1735922450000 5 l6e2 0.98911735229490000 


37 . re 





16 e 0.9891 1735224500) 


3° 





af 0.9891 17352245000) I + /1- 


5 3470-41 13-458000 3. 9564690408077 00 2 3. 95646904089077000 2 
AD e . +31le : nr +21le 1 


16 et 8284 704486000 re 3 yk el F 78234 704486000 ° -k yl 

ooo —| | —_$—____—_—___ 2 11, 

\ 37° dle) | rr | 2 | / 
| 7 


cx 2 4k p77 8234 704486000 5 —k ro 
pra) - 7 | 2 | 









l6e 197825470445 6000 


37 


k=0 





lbe 0.9891 1735224500000 5 lhe 0.9891173522430000 


4 


3x me 





16 e 0.9891 1735224500000 


1 = — 
3x2 





4.0.9891173522430000 | 
€ / S4/1+ | 


6 .93-4704113-458000 3. 955>469408972000 2 3. 956-4169408972000 2 
40 e € 1 € TT 


+ 31 


+ Al 





| 34k ph 978234 704486000 —k l 
16 pl:978234704486000 sis) a (-1), / 
! 
377 a k! 
sah a 34k f ¢1-978234704486000)-k, 1, \7 
16 ¢1-978234704486000 « (~~) = | (-5), 





377 = k! 





lobe 0.98911 73522450000) 5 l6e2 0.9891173522430000 


+ 


31 7 





16 e 0.9891 1735922450000 


1 = — — 
3 





- a 34/14 _| 


P 9.99-47041 15458000 3 3.990460408 077200) a ‘ 3.996469408 077 20h) 


40 + 21 + 21 


1.97 8234704486000 E 
‘ om (-1)* Ph (1 5 2 — Zo | a 
= dl by k! | / 
k=0 


1.978234704486000 
Ler 
l/r | 1+ ¥ Zo » ze 

| k=0 


k VW 
- 20] Zo 


for (not (zp ER and -—m< z, = O}) 
te ho 


Now, we have: 
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(2.10) 





b = 0.989117352243 


From 


| 2ZEe 2 
~20 _ € 





we obtain: 


((2*e4(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e*(2*0.989 1 17352243)))))))) 


Input interpretation: 
Ts 0, S891] 1 7352243/2 


| 
1 4 ly 1; 2 OB911F 4 
l | 1 4 : fe (4 |) e* O.8SS lls 52243 


\ 


Result: 
0.382082347529... 


0.382082347529.... 
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Series representations: 


5 »-0-9891173522430000/2 
= _9 i -0-49455867612 15000 


(4 2 yer © 0.88911 73522430000 i 
1+ ’ L + ——___—_—— 


a™é25 


R— cece et 
| 4 ol 978234704486000 2 oa 


1 
+ - 


ey eee w2\* | 
4 


k=O) 


a pe 


5 »0.9891173522430000/2 
- _9 i -0-40455 86761215000 


, (4n7\e* 0.9891] 73522430000 
oo 
axao 


ee 
| 4 pl O78234704486000 2 ot 


l 6 
*y 75 é k! 


7S \K ¢ Levezs4744qge000 2)-k 1) 
(a) eee) Cok 


& 


1 0.9891 173522430000/2 


——— 
| (4n7\e* 0.9891] 73522430000 
1 + V Le 
axao 
2 


ae 


- (ak (-}| [yeh OPE EEC a? f 
0.40455867612 15000 “=. >™ 2 ik =O 
€ 1+ Zo be 


75 
ke! 


From which: 


1+1/(((4((2* e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P142)/25*e4(2*0.989 1 17352243))))))))))) 


Input interpretation: 


1 
1 " rs ee! -, 
4 9 0.98911 7352243/2 


1+} 4 1 (4 n2)) e2°0.98911 7352243 
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Result: 
1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = Mierflien ey = 1164.2696 i.e. 
1.65578... 


Indeed: 





rc. 4\ "A 


. 1/6 
169440 + 7540W505 


x ((as0v5 + 29/101) + 





Thus, it remains to show that 





| 2 113457505 /105+5/505 
(13075+29¥ '101)+1/ 169440 + 05 ( oe + pon eee 
which is straightforward. LI 





3 
( er. ese) = 165578... 


Series representations: 


l 
4(2 p-0.98911 73522430000/2 | 
a _ 
| j4,2),2 0.9891173522430000 
14+,| 14° 
+ ’ 9x25 


967 79779 ; 
pl 48455 86; 61215000 4 pi 7823470448 6000 x 





l Pa 40455867612 15000 


1 —.— ——— + 
° 8 “8 \ 75 
¥(2 } LOTs234704486000 _2\-k | ; | 
ra) & ) 
k=O . CK 
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l 
1+ 735 2o49 a 
4 (2 ¢-0.98911 73522430000/2) 
| (4 72) e2 © 0.98911 73522430000 
l l t i 
7“ 3.25 
0.40455 867612 15000 1L.O7823470448 6000 
1 © 1 9,4945586761215000 l4e nm 
rT «soto ee | 
8 8 \ 75 
» (_75)\* (,1.978234704486000 2 )-k /_ 1) 
~ le “ah 


2 k 





k=0 
l pl 4455867612 15000 
L + —_— ——————_ = 1 + 4 
Ate een ee a 
| (47 ee 0.98911 735224350000 
My 1+ aes 
1.978234704486000 _2 co # 
1 — «= (-1* (-= (1 + << - — Zo | Zon 
0.4045 5867612 15000 . 2 fk Ta 
a V 20 
k=0 K! 
for {nat { R and - <0) 
And from 
h2 e—4¢ 
39 = = —__@___ ——— oe Fee ee 4 
h a 478 47 4629] 
we obtain: 


e(-4*0.989 1 17352243) / [1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 | 17352243)))|*7 * 
[42(14+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243)))- 
13*(4P142)/25*e4(2*0.989 1 17352243)] 
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Input interpretation: 


7 40.989] 1Tsa2243 





| 
Lj )\)_20.980117352243 
f+ f163(2 (ar) | 
- ; . i fa (— 42?) Je’ 0.989117352243 44 I~ (4x?) 0.080117352243 | 
aha5*"™ 25 | 





Result: 
—0.034547055658... 


-0.034547055658... 


Series representations: 


n* | eo 0.8891 173522430000 
— (4 | 13 = 0.9891 1735224350000 


| (4 
42/1+,/ 1+ ———_—_____——_ 
\ 3.25 25 
, , 5 Fe 
| (4a7)e* 0,989] 173522430000 . 
[1 4 ~*~ ______ ] = 
3% 25 


—} .- 0.98911 73522430000 ! 
e i |] + 
/ \ 


. 1L.OF823470448 6000 3.056460408072000 23 
—|/42|-25 e +527 ¢@ r — 


4 eb: 27823470448 6000 x 


| 


95 , 07823470448 6000 | 
\ 75 
FG k | fly | 
7 Lors234704486000 _2)\-K ! 5.93470411345 8000 
a [e nt 2 25 € 
to 4+ i | 
- Ty 
O782347 60 cn a 
i | Ai ee ae = (= y po ny" | 3 | 
\ 75 a k 
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2 0,9891173522430000 
| | pee _ - A ia eee 


1+,}1 | 
ty ot 3.25 


oe pe eee eee 
(4 x) p2  0.9801173522430000 
ox 29 


—}. 0.98911 73522430000 | 
e Pie + 


7 [- 71a 1.O7823470448 6000 +59 en en bseeso 8972000 a” 7 


———_—__—_- 
1.07823470448 6000 

1.07823470448 6000 l4e x 

25 @ m 

75 


VL 
a (- = [on nao ee ry ~ | 


2 k ~ 


k=O 








i 5.93470411345 8000 
i 25 e 


| | 75\k / 1.978234704486000 _2y-k (_1) )" 
| 4 p)978234704486000 2 0 l- a le x | | I. 
\ 75 = k! 


1+.,/ 14 


a i \4 nx} 13 Pe 0.9891 173522 430000 
\ 3.25 ago 


Pe de ne ee ee et 7 
(4x7) e 0.9891 1735224350000 | 


—4| 0.9891] 173522430000 / 
F iy Pl1l¢+ 1+ 


| 4 2) e2 *0:9891173522430000 
42 EE ———————————e 


oxo 


1.07823470448 6000 3.956460408°072000 2 1.67823470-448 6000 
—|/42 |-25 e +527 ¢@ x —-25¢e 


1.978234 704486000 _3 vk . y 
_ « (-1$ (-= | (1 + FS — Zo | Zo" 
vz ¥ 2 fk 75 / 95 
; ke! , 
k=O 
5.93470411345 8000 


\ 1.782 2 \ Fs 
ca 1k (1) (1 ‘ 4 pl (SES - x0) zk 
1+ 4 Zo > - 
ke! 
k=O 


From which: 


AT *1/(((-1/(((((e*(-4*0.989 1 17352243) / 
[1t+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]A7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 


13*(4P1%2)/25*e*(2*0.989 1 17352243))])))))))) 
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Input interpretation: 


- —4 90 O89] 173522435 


i 


i i 
47 | —-| 1 i i f 
} 4 





ie 


1 1 i) 2 0 28911 352245 
+ J Lai [4x*)Je | 





as ; : J i I (— (42°)) 0.989117352243 _ 
3425 - | 


13 I (4 2 ) 92°0-989117352243 
20, 


Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


(4 | e 0.0891 173522430000 


+,| 1+ ——_———__ -- 


_|47 /4 if et 0.9891173522430000 | 45 | 7 
fd \ ax25 


1 , 

2 2 0.9891 173522430000 

— |4a°)13e ! 

20 | ! 

ee ee we 
; O80117 
| | (4 x7) e 0.98911 735224350000 

+) Ll  —_i —— = 


\ 3.25 


oO; = oO; 
1974|-25 ao 7823470448 6000 +5 soe 5460-40 8972000 a _ 


-————————— 
L.O7s823470448 6000 
9G , 197823470448 6000 | 4e nm 


\ 75 
a a5 ek ata hk 1 
" | ean ”) |: | | | gg 93:934704113458000 
boo 4 ke ! 


L.OF823470448 6000 on LL , 
l4e m S75 LOTs234704486000 2)-« 
1+,| ———__—__ a [e aT 


\ 75 


ee Oe 


k=O 
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(4 72) 2 0:9801173522490000 


-|47 /1/ p74 0.9891173522430000 | 45] 4, | ra 


ox 29 


~ (4 | 13 Pe 0.88911 73522430000 i 


| nx” \e* 0.8891 173522430000 


LA 1 — = 
a a 3x25 


7 7 
1974]-25 et 823470448 6000 +59 pre bt 640 8972000 x a 


Ronse ee eee 
| 1.07823470448 6000 
1.97823470448 6000 | +¢ ne 
25 @ Pe 
\ 75 
7 ke . : 
sy (- 2} (ee x2\* (- +} 
by | 95 pi 99470411945 8000 
ke! 


k=0 | 
| | | 75\K » 1.07823470448 6000 ee a 
| 4 pl-978234704486000 2 I (e x | ee 

La] AO 


\ 75 = k! 


x |e" 0.8891 1735224350000 


qe 


_|47 iy i eo # 0.9891173522430000 | 49 | 4 4 
fo} \ 3x25 


1 
oe (4 x | 13 Pe 0.8891 173522430000 f 


7 
| (4 2) g2 0.9801173522430000 


1+ 1+ 2 — 


1 1.O7 823470448 6000 3.056460408072000 23 1.O78 23470448 6000 
1907/4 |-25 e +52 ¢@ yr —-25¢ 


| . 1.978234704486000 _2 k 
1 4 
© (-1)° Pak (1 = 75 - - 20 Zo 
ai , / 
}z0 >) 7 25 
k=O) : 
§.93470411345 8000 
1.978234 704486000 _2 ko 4y7 
k l ( 4¢ Kn -k 
oo (—1)* (—=], (1 + —————— -2| & 
| tks 2h 75 0) 0 
1+ ; 20 kt 
k=O) : 
for (not (Zo ER and -w1< 79S 0) 
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And again: 


32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))])))) 


Input interpretation: 


op #0.989117352243 
ja 


oF 


Lf il f4_2y ORO117 | 
1+./1+2 (+ (427) e? 0.989117352243 
V 3 \25 ‘ 


/ . Ls 1 |- (4°) o20.989117352243 49 (— (42°) ot enn 


22 V 34 





Result: 
—~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... 1s very near to the value of Cosmological 
Constant, less 10°” , thence 1.1056, with minus sign 


215 


Series representations: 


|, 3) 2 0.0801173522430000° 
35 »-4 0.9801173522430000 49\14 | poe es 
\ 3x25 


/ 


~ (4 x”) 13 e 0.98911 73522430000 f 


[0 ar ee 


(40°) &* O.9891173522430000 | 


gh — 


7 9 OF 
1344 | 35 gee 823470448 6000 eo a 5 h46040 8072000 eS _ 


(oa eee 
1.07823470448 6000 
9G ¢)978234704486000 | 4 ¢ nm 


\ 75 


: (= y [eee x " | 
k=O 


I, ; 
| 1.97823470448 6000 oa 
| Ae |= } geen a * | | 


f 5.93470411345 8000 
| | 25 | 


Pe ob pe 


Pee ob 


1+. 
\ 75 a\4 
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0 0.S891173S5224350000 AD 1+ | 1+ J 
\ 3.35 


2 (4 27) 13 & 0.9891173522430000 ||| / 
20 | ; 


(4 x } e 0.9S89 1173522450000 
1+./1+ ———__ |! = 
\ 3.25 


1944/35 e 1.97823470448 6000 452 pn Pn bs6e40 8872000 _ 


1.27 823470448 6000 
1.O 78234704448 6000 | 4 etommseraastona 52 
25 ¢ So 
\ 7 
l 


- (- 3)" (p1:978234704486000 ,2)-k (2) 
2 El] || og ,.5.934704113458000 


2 


aio 4 
Sh 


a= 
| | | 75\K » 107823470448 6000 - yf 1 
geese s ara le x | PSL 


k! 


7 


1 + : 
| \ a k=0 


| (4.72) 2 0.9891173522430000 


35.7 * 0.9891 173522450000 AD l+ | l+ / 
\ 3.25 


i (4 x} 13 Pe 0,.9891173522430000 ! 
95 i} 


7 
(4 n2) @2 | 0-9891173522430000, 


+ )1+ ae 


1.27823470-4448 6000 3.O56460408072000 2 1.07823470-448 6000 
1344 |-25 e +527 @ x —25e 


el 978294 704486000 2 kg 
> 20 2 


« (1 (-}) ieee 
V zo y 2 tk 7 75 / 95 
k=O ° 
5.934704113458000 
3 1k a (1 _4 re ne zo) ak 
1+ Zp > 7 
k=O ° 


tor (not (Zo €R and -#< z9 5 0) 
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And: 
-[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]A7 * 


[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P1%2)/25*e4*(2*0.989 1 17352243))]))))]A5 


Input interpretation: 


3 —4 0.98911 7352245 











—|32 | - ee 
1+ i 1+ ai; — - (4x°)e po 0.989117352243 
1 1 "i rr 
c +f | 1+ oie 5g 4a)? 0.989117352243 _ 
cL a, pacaieinaeis 
[— (427) <3 9891173522 
Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/G1o1/5) = 1164.2696 ice. 1.65578... 
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Series representations: 


an Onn iaetieeanons. 


| (4 x) 2 0.9891173522430000 
+,| 1+ 


\ 3x25 


—4 0.9891173522430000 
—|| 32 e 42 \1 


I Ape eae / 
ac , / 
——_—___________—_ 


| (4 a7) @7 *0.9891173522430000 
1+,/1+ : 


Vo BB 


ia a 
| | 4, L.OT823470448 6000 
4385 270057 140 224 |-25 +52 «9782844486000 52 _ 95 \ ———— 


5 

oe l \ 

s 4) Love2347044e6000 2)-* | = | / 
ete F i a 2 / 

k=0 4 EK, 


[On 
| A pl 97823470448 6000 


K7aGGee Oe 1+ | 
\ 75 


o>) 
\ (=) L.OF823470448 6000 . | 
€ aT 
4 


i 
Peo pe 
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| nx} 2° 0.98911 73522430000 


32 et *0-9891173522430000 Jagla4 144 | 
ox29 


I (4 | 13 ee 0,0891173522430000 } 
25 / 


Piya 
| (4 y2) 92 0-9891173522430000, 


Leis 
+ ; 3.25 
| 4 pl 978234704486000 2 
25 ,| 


4.385 270057 140 224 |-25 +52 @77234704486000 | 2 \ 75 


(- 2 \ (¢ 1. 97823470448 6000 yt e ! | 5 | 
| 


y 
i= k! 
0765 695 gl? 78234704486000 | | | 4 9) 978234704486000 _2 
\ 75 
35 


7S \*K ¢ Lovezs4744e6000 2)-k (1) 
( “al le ) ( ah 


s) = 
k=0 k! 


Bom 0.08911 73522430000 AD 1+ l14 
\ 3.95 


ae (4 nx} 13 e 0.S89S 1173522430000 i 
25 | 


ya 


| 
1+,/1+ Tue 


\ 


4 385 270 057 140 224 |-25 452 @ 9782347480000 | 2 
| [- 1" 4 wl 78234 7044 86000 r= ke ft 
or (—L} ak [1 + = — 20 | Zo 
| 


25¥m ) = 
=O) ° 


9 765625 ¢ 19, 7823470448 6000 
45 


1.978234 704486000 _2 hc 
Pa a 
+= — — Zo Zo 


= ieW Pak (1 | 75 
1l+¥ Zo = 
k=O ° 


tor (mot (zg€R and —-o 
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We obtain also: 


-[32((((e*(-4*0.989 117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


oe 400.989117352243 
— |} 32 


: TT 
fla 2\) 2 79599 
\ 1 + \ l +: = (4x”}) 0.989117352243 | 


Pa 4 : 
| a "3 


1 2, 20,989117352243 
[4n° |le - 
25 7 4 





13 (— (42°) - 0.980117352243 
Loo " 





Result: 
a) 
1.0514303501... : 


Polar coordinates: 
r= 1.05143035007 , @=-90° 


1.05 143035007 
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Series representations: 


ee 
(4.n*) ee 0.9891 173522430000 


ao 0.9891 173522430000 AD 13: ce 
\ 3.25 


! 


=| 4x”) 13 2 0:9891173522430000 | 


—— ee 


| (4 | ee 0.88911 ¥s522430000 


fg. Wigs ee LL 
‘yO 3.25 \ 
-—— 
OF 60 
95 _ 59 »1978234704486000 2 or | 4 p 197823470448 6000 _2 
\ 75 


in | oo 


k=O 


* 675 VT i 
y (= y ( Love234704486000 2)\-« | 4 | ‘| 3.05646040 8072000 
| é x | rie 
=O 4 Ky 
et 7 
Le | Ago eee nm —" 3 Plead = i : 
\ 75 4, k 
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| (4,2) ¢2 0:9801173522430000 


‘Ve 0.S8O1 173522450000 AD 1+ a4 
\ 9x25 


~ (4 x | 13 = 0.98911 73522430000 i 


(a. y2) 92 0.9801173522430000 5: 
ia 
\ 3.25 5 
Fe eee 


260 | A pl 97823470448 6000 
95 59 el PiRss4 70448 oo - 25.) 


\ 75 


ak. i 
yo? 


vk | | 
5 (->) po 1: 97823470448 6000 )* (-2 


he 
1.O7823470448 6000 
3.95 646040 8972000 [4 _ho7asaosanso 52 
° ; “YO DBC” 


oo (- 23)" (¢1.978234704486000 x2) (_2 ) 7 
Kk 


k=O 


(4 y2) g2 0:9801173522490000 


—4 « 0.9891173522430000 | 
32 e 42)1+,) 1+ 


ox 29 


= (4 x* | 13 e 0.889] 173522430000 i 


| (an) 2  0.981173522430000 )' 
fh Wag en cet sss 


\ 3.25 
8 | oe 
a ay 95 59 -1978234704486000 2 | 
| . 1.978234704486000 _2 k 
« (-1) (-), (1 + $6 - 20) 2G 
kat) 
93-956460408972000 
ly f,  4el-978234704486000 ,2 Lg AF 
! = oy ak a. - 20} Zo" 
kat) 
for (not (zp €R and -#< zo <0) 
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1 / -[32((((e°(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))|A1/2 


Input interpretation: 


. —4 0.9891] 17352243 








7 7 32 
| | : — oF 
\ Lh o ’ 1 + i ale (4x°)) po 0.98011 7352243 | 
Are oa) auecearieesies 
+2 1 + \ 1+ —- 3 = (42°) | a O.989117352243 _ 
13 (= 4 °)) - 9,980117352243 | 
25 " 
Result: 


0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 . @=90° 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is aresult very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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, 
= | -—_*____ = 0.95 68666373 


Vo-iv5 +1 1, 





Series representations: 


a ees 


! 4n*|\ e* 0.9801 1734522430000 
: —} 0.8891 1755224350000 , ! 
-|1/ | |||32¢ a) te 


ily \ 3% 25 


i (4 12) 13 @2  0:9891173522430000 / 
25° © 


/ 
NN ay 


(4 n*| e 0.98011 73522430000 


ee —— 7 
\ 9x25 
— 
| | | 4 -1978234704486000 _2 
_ 5 | . 21 95 59 9 ).978234704486000 2 | or 1 a 


ie Ae | 
by = I LOTez34704486000 2 -k |: | i 
— | le a 2 i 
= 4 kody! 


=-————— 


L.OF823470448 6000 
pre 64640 8972000 ie | 10 e 


\ 75 


y Py 1.97823470448 6000 ay (3 | 
a) | ey: 
ma’ JK 
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| (4 2) 92 0:9801173522490000 


= 1/ aa 0.98011 73522430000 AD|] 4 | 1+ 
/ \ 3x25 


x (407) 136? 0.9891173522430000 ||| 


| (4,2) 92 0.9891173522430000 : 
1+.) 1+ —___———_ z 
\ 3.25 
—— 
| | 4 pl 978234704486000 _2 
2 5 | 8 fai 95 _ 59 p) 97823470448 6000 495 \ ee 


I: | | 
|-=) [@1:978234704486000 ny | l 


ma 7 
eae alk | 
a ne | 


= 


4 1.O7823470448 6000 re 
poe esbeso 8972000 i | ee 


fo 
ss (- =: \ oe ny (_ ; ) 7 


2 kj 


k=O) 
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| eg 2) 2 0.9801173522430000 
_}1/| ||]9a 9-4 0-9891173522430000 | 45] 4, | - ae ease 
! \ ax 25 95 


2 a 2. 0.98°1173522450000 i 
|4 iv } l3e } 


! 
‘ rt 5 
(4n7} eo 0.9891 1735224350000 


14.fa-0048 Yn 
ty it 3.25 


_ 5 | 9 f21 55 59g) 978234704486000 2 or | x0 


1.978234 704486000 _2 k - 


_ ke! ! 


: 3.95 646040 8972000 


i 
1+ V zo x 
k=O) 

2.978234 704486000 _2 


i (->), (1 4 : at \ . 


ke! 


rar (nat (zoeR and -—w< 7, <0} 


From the previous expression 


7 40. S891 1 7s52243 





J 


1+ 1+ 1 [ = [42° )) e 0.98911 7a52243 
a 425 * 





49114 i l+ I (— (42°) |e4 0.989117352243 49 (= (42°) |e4 0.980117352243 
Lc o| 3\25 5 IB 


= -0.034547055658... 


we have also: 
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1+1/(((4((2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e*(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
4+ gy pO. 88911 P35 224a72 
1+, 145 (35 (4m )}e? 0.989117352243 
Result: 


1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


l 
1 + ———_.... — 0..0345470556580000 = 
4(2 ¢ 0.98911 73522430000/2 | 


SSS 
| (47 le 0.989] 1 73522430000 
i 1+> 


a=25 
0.4045 586761215000 


1 7 
0.9654529443420000 + ——— +e 0.49455 86761215000 
| 4 @ B7R2SHTONNEOOOO .- (= y [enna a \" | ; | 
\ oa =o 4 ke 
1 
1 + ——____________- _ 0.0345470556580000 = 


4(2 ¢-0.9891173522430000/2) 


aE 
| (47 le 0.98911 73522450000 
| 14- 


ty 
e 40455867612 15000 


1 
0.9654529443420000 + —_ =. + : pl 40455867612 15000 
7s Ky Love2347044g6000 2)-k (1) 
al le =] ae 


a™25 


-—T—_—— 
| A pl 97823470448 6000 1 on 


| 
\ 75 — k! 
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1 


1 —<———_ - 0.03 45470556580000 = 
4 \2 20.9 8911 73522430000/2 | 


— NANA 
| (4q72)e2 © 9.98911 725224320000 
1+,{ 14-— 
*y ° 325 
0.40455867612 15000 


0.9654529443420000 + a Se ‘ 


, Lf 1.978234704486000 2 a 
| ! eo (-1¥ (-5), (L+ =. - 20) 20° 
* ,0.4945586761215000 fz y 2 tk 75 
8 : k! 
k=) 
[i iT nat | " go Rk and —-oo< 7 QO =< f)\ 
From 


Properties of Nilpotent Supergravity 
E.. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor—to-scalar ratio r, consistently with PLANCK data, 
may also be described within the present framework, for instance choosing 
a() = iM(® + bde™**) | (4.35) 
This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 
instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 
potential along the y = 0 trajectory is now 


‘ by 


V = = (1 ad e718)" | (4.36) 


We analyzing the following equation: 


Y= “(i — ao e718) 
P= p— 2, 
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We have: 


(M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k)) |*2 
1.e. 


V = (M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- 
sqrt6/k))|%2 


Fork =2 and o =0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 





a e 75 
SS —@rt+l 1+ is aE 
1+; g/5> —] 1+ oa 
e-tav5 
1+ 
I+... 
we obtain: 


V = (M‘2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))|%2 


Input interpretation: 


M?7( (b 2° V6_ ! v6 \\" 
—|1- : —— || 0.9991104684 - — |exp|- — |0.9991104684 - — 
e& V6. 2 a 


2 
V6 
Result: 


1 
Pa : (0.0814845 b + 1)" M* 
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Solutions: 


995,913 {- 0.054323 M* + 6.58545 x 10719 y M4 
b — nT ee 


Alternate forms: 


V = 0.00221324 (b + 12.2723)" M- 


V = 0.00221324 (b” M* + 24.5445 b M> + 150.609 M”} 


az 
M 
_0.00221324 b* M* — 0.054323 b M~ — = +¥V=0 


Expanded form: 


2 
M 
V = 0.00221324 b* M* +.0.054323.b M* + — 


Alternate form assuming b, M, and V are positive: 


V = 0.00221324 (b + 12.2723)" M> 
Alternate form assuming b, M, and V are real: 


V = 0.00221324 b* M* + 0.054323 D M* + 0.333333 M- +0 


Derivative: 


a (1 
= (- (0.0814845 b + 1)" Mm} = 0.054323 (0.0814845 b + 1) M~ 


i) 
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Implicit derivatives: 


ab(M, V) 
ave” 


ab(M, V) 
am 


aMib, V) 
ave” 


dM(b, V) 
db 


avib, M) 
am 


av(b, M) 
ab 


154317775011 120075 
36 961 748 (226 802 245 + 18480874 b) M* 


226 B02 245 
16460874 


- M 


154317775011 120075 
2 (226 802245 + 18480874 b)* M 


16480874 M 


~ -296802245 + 18480874 D 


2 (226802 245 + 18460874 by Mf 
154317775011 1200/5 


36961 748 (226602 245 + 18480674 b) M? 
154317775011 1200/5 


Global minimum: 


l 
min{ - (0.0814845 b + 1)" mM} — 0 at(b, M) = (—16, 0) 
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Global minima: 


| o.s9e1104684-~2 | 5 
V6 


(b 2) (0.9991 104684 — ve) caf 2| 
min; : M7 |1- | } an 
\ V6 

£ 


226802 245 
16480674 


cr — 


| 2(0.9991104684-¥> | 7 
v6 


(B 2) (0.9991 104684 — “e | caf 


min{~ M?|1- |} =o 
3 ade 


From: 


995.913 (- 0.054323 M* + 6.58545 x 10719 y m* ) 
eh hhlhUrtst—<‘S;3XEhCt (iV Cy) 
we obtain 


(225.913 (-0.054323 M42 + 6.58545x10%-10 sqrt(M4)))/MA2 


Input interpretation: 


995,913 (- 0.054323 M* + 6.58545» 10719 y mt 


M2 
Result: 


995,913 [6.58545 «10°19 ¥ m* — 0.054323 M?) 


Me 
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Plots: 


Pas a ol 


1 _ {M fram =1 to 0.2) 
0.8 0.6 0,4 0.7 15 0.2 


20 | 


10 | __ (M from =4.6 to 3.9) 


Alternate form assuming M is real: 


=12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 


Alternate forms: 


12.2723 [102 — 1.21228 x 107° y mM" 


Me 


1.48774x10°' ¥ M* = 12.2723 M* 
Me 
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Expanded form: 


swe TS 
MM 


1.48774 x 1077 YM“ 
2 
Property as a function: 
Parity 
even 


Series expansion at M = 0: 


| 1.48774 «107 VM" 


: — 12,2723 | + O0(M”) 
* | 


(generalized Puiseux series) 
Series expansion at M = oo: 


= 12.2723 


Derivative: 


! | Sf get er 
d 220.913 [6.58545 x LO M* — 0.054323 M 3.55971 «10715 


dM Me M 
Indefinite integral: 


dM = 


295.913 {- 0.054323 M* + 6.58545 10°19 ym" 


1.48774 x 107" ¥ M* 


M 


= 12.2723 M 
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Global maximum: 


995.913 [6.58545 x 10°19 ¥ M* — 0.054323 M?) 
max{ SS aa = 
M 
140 119826723 990 341497649 _ 
11417594849251 000000000 


Global minimum: 


295.913 [6.58545 x 10779 ¥ mt — 0.054323 Mm?) 
min| ny: = 
140 119826 723 990 341 497 649 


— SSS j — 


11417594849251 000000000 
Limit: 


995,913 - 0.054323 M* + 6.58545 x 10719 y mt 


cL _—— = A 12.2728 
Mteos Me 


Definite integral after subtraction of diverging parts: 


noo{ 225-913 (- 0.054323 M* + 6.58545 x 10°? -y M* 
19979319 - 0 


0 M2 


From b that is equal to 


995,913 (- 0.054323 M* + 6.58545» 10719 y mt 


Me 
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from: 


Result: 


1 
= 5 (0.0814845b + 1)* M* 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M42 + 6.58545x10*-10 sqrt(M%4)))/M“2 ) + 
1)A2 M42 


Input interpretation: 


225.913 [-0.054323 M* + 6.58545 © 10729 vag? ) 


' 
= | 0,.0814845 x AA 3.1] a? 
3 MA 

Result: 

O 


Plots: (possible mathematical connection with an open string) 


Ln 


~ l.xlo-* | (M fram <1 to 0.2?) 


0 -08 -0.6 -04 02 02 M = -0.5; M=0.2 
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(possible mathematical connection with an open string) 


¥ 
\ 
i . _)4 | 
‘, 3.” 10 l4 

‘, | j 
7 

: 2 yl } Porm 4.6 to 3.° ! 
‘, | 
*\ —| a | 
x 10 a ff 
ss, | a 
se |e 
= - : a 


Root: 


if = 0 


Property as a function: 
Parity 
even 


Series expansion at M = 0: 


(Taylor series) 


Series expansion at M = oo: 


cf ] yb2 194 
1.75541 107)" M* + o((— ) 
ivi . J 


Taylor series) 
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Definite integral after subtraction of diverging parts: 


ah l 
| — M*}14 
o |3 M? 


ans 
18.4084 (- 0.054323 M7 + 6.58545 = 10719 y m4 


1.75541x 107” M*|dM =0 


For M = - 0.5 , we obtain: 


1 
7 0.0814845 


| | ; 

295.913 (- 0.054323 M* + 6.58545 ~~ 10719 y M4 

gE 
Me 


1/3 (0.0814845 (225.913 (-0.054323 (-0.5)42 + 6.58545x10“-10 sqrt((-0.5)*4)))/(- 
O.5)42 ) + 1)42 * (-0.54%2) 


Input interpretation: 


995.913 (- 0.054323 (—0.5)* + 6.58545» 10°! y (-0.5)4 


1 | 
— |0.0814845 x —@ A i 
3 (—0.5)" 


(—0.5°) 


Result: 


— 4.3885 13449474645453489707833 7808802063 3333333333333333333... x 
10-18 


-4,38851344947*10°° 
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For M = 0.2: 


295.913 (- 0.054323 M* + 6.58545 10-19 y M4 


1 
— |.0.08 14845 9 ANT fe M 
3 Me 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x104-10 sqrt(0.2%4)))/0.242 ) + 
1)42 0.242 


Input interpretation: 
295.913 - 0.054323 « 0.27 + 6.58545» 107!" 0.27 


1 
= | 0,0814845 x A" 7:1] 0,27 
3 0.2" 


Result: 


7 02 1621519159432 72556353 2534049406 3333393535 333333333333333333... x 
1071" 


7.021621519159*10"" 
For M =3: 
2 
: 225.913 (- 0.054323 M* + 6.58545 10-19 y M4 
= }.0.0814845 x AAA AAA 3.1] oe 
3 M+ 
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1/3 (0.0814845 (225.913 (-0.054323 342 + 6.58545x10%-10 sqrt(3%4)))/3%2 ) + 1)42 
a 


Input interpretation: 


995.913 - 0.054323 = 3° + 6.58545» 10-1" y 34 


1 
— |0.0814868 = A fF mma _ 3 
3 3° 


2 


Result: 
1.579864841810872363256294820161116875 x 10°" 


1.57986484181*10" 


For M = 22: 


2 
295.913 [-0.054323 M* + 6.58545» 10729 vi ag? 


1 : 
— |0,0814845 > _§_ uu 1 M 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 242 + 6.58545x10“-10 sqrt(2%4)))/242 ) + 1)42 
22 


Input interpretation: 


_ = 
295.913 - 0.054323 « 27 + 6.58545. 10° ’ y 2 | 
} 


1 2 
7 O.08 14845 l 2 


94 
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Result: 
7.0216215 19159432 72755635325340494083333333333333333933333933933... x 
10-29 


7.021621519*10°° 


From the four results 
7.021621519*104-15 ; 1.57986484181*10%-14 ; 7.021621519159*104-17 ; 
-4 3885 1344947* 104-16 


we obtain, after some calculations: 


sqrt[ 1/(2P1)(7.021621519*104-15 + 1.57986484181* 104-14 +7.021621519* 104-17 - 
4.3885 1344947*10*-16)] 


Input interpretation: 


ro ; 
Vis (7.021621519 10” + 1.57986484181» 10°" + 


7.021621519 10°?” — 4.38851344947 10°'*)] 


Result: 
5.9776991059... x 10-* 


5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10 ° that 
is equal to the following formula: 
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dp = Epl} = ¢plp = 





We note that: 


1/55*(([((A/[(7.021621519* 104-15 + 1.57986484181%* 104-14 +7.021621519* 104-17 
-4.3885 1344947* 10“%-16)])))*1/7]-(dog*(5/8)(2))/(2 24(1/8) 31/4) e log’(3/2)(3))))) 


Input interpretation: 


Los. 43 _ : “WW 
=z |(1/(7.021621519 « 10 4. 1.57986484181 « 10°"* + 7.021621519« 10°” - 


| log”!*(2) 
4.38851344947 - 10 '°)) * (1/7) - et 


(1 4 i 
2V2 V3 elog2(3) 


log(x) is the natural logarithm 


Result: 
1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 


Planck Length 





5.729475 * 10° Lorentz-Heaviside value 
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Planck’s Electric field strength 





7 Fp c 
gp | 1677e9h G? 


1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


| fic 
bp = Epl = dlp = ,/ — 


£0 


5.975498*10° V*m Lorentz-Heaviside value 


Planck’s Electric potential 


E 
¢p = Vp = —_ = 
qP 





1.042940*107’ V Lorentz-Heaviside value 


Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°) * 5.729475 * 10° 


Input interpretation: 
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(1.820306 « 10°") « 5.729475 
8 


Result: 
1042939 7771935 000 000000 000 000 


Scientific notation: 
1.042939771935 « 10°’ 


1.042939771935*107' = 1.042940* 10°’ 

Or: 

Ep * Ip’ /Ip = (5.975498* 10°°)* 1/(5.729475 * 10°?) 
Input interpretation: 

] 


a. 729475 
lo" 


5.975498» 107° 


Result: 


1.0429398854170757355604 1347592929544 1554418 16222254220500133... > 


107" 
1.042939885417*107’ = 1.042940* 107’ 
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Conclusion 


From the different results highlighted during this research, it is possible to propose 
the number 1729 (and also the 728), defined by the mathematical genius S. 
Ramanujan as "very interesting", which plays a fundamental role in number theory, 
as a new physical constant from which emerge various properties of the Standard 
Model particles, including the masses, and also the mass values of the "glueballs" and 
also in many cases, the value of the entropy of black holes. Since the entropy of black 
holes also takes negative values, we tend to propose that they be white holes. For 
supersymmetry, as for each particle there 1s a superpartner, with each black hole there 
is a white hole. As from a black hole nothing can come out, from a white hole the 
reverse happens. It is therefore easy to think that all white holes are big bang 
singularities. In reality, not all the black holes that evaporate pass the information to 
the corresponding white holes from which possible bubble universes will emerge, but 
only a well-defined number that will form the universes subsets of the multiverse. For 
all others, information will pass directly into the infinite-dimensional Hilbert space. 
This further strengthens the proposal of a multiverse composed of a very high but 
finite set of bubbles (perhaps 8.08 * 10 * 53). Once the expansion-acceleration phase 
is complete, every bubble-universe of the multiverse becomes the final phase, when 
each galaxy, star, etc. ends its cycle, an immense black hole. The final giant n-black 
holes, connected to each other in a sort of entanglement, as happens for the particles, 
will evaporate simultaneously in an incalculable but finite time, passing once they 
become infinitely small, more than an atomic nucleus, (symmetry with the initial 
singularity) the n-information in the infinite-dimensional space. The evident similar 
behavior of the physics of black holes and particles, even in the entanglement effect, 
could explain the evident connection that is obtained from the equations of the 
physics of subatomic particles inherent to the Standard Model, whose solutions are 
very close and often even equal to the entropy value of a black hole. This with the 
appropriate use of Ramanujan's mathematics which can then be applied to both black 
holes and particle physics. This could also be a further indication that elementary 
particles, such as electrons, mediators of fundamental forces, massive and scalar 
bosons and glueballs, are in fact a sort of quantum black holes. All these connections 
obtained by integrating and / or using different equations from various expressions of 
Ramanujan in different ways, reinforce our belief that this mathematics can be the 
way to go to reach a sort of "mathematical TOE” 
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